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Cos»gi«R and silver hmm the iiiii<|ii# «haKdeti»lstic of 
fomdttii§ «dt«r lf)$&3itii>l« tiaiides in th^a mAw^lmt st&t^ 
Thcmgh cc#|>«K2) sai tSklwmil) sxm «»s«fitialXy Ionic ift 
ctiaeractoTt tHe stsoim {loittixatioii btltm99R WMkll sls«$ 
«;«tlx»i m4 la£9« aiaoii Xoii«r« ^ « tiy<ir«tl.ofi mtxgf of 
tl>«s# sftit» ta tii« «it«fit of iiisdl^iJLisaUon iii stjcong 
poiav ioivcRts llk« iRstcr* 1M» f tot io «9dilt>lt«i by th9 
0118 x«3i^iiil« ¥»3y tt» eoittfrl tti«®« in^lv^i« lwJ4<$«s Into 
«oiiilii« 9ipmlm i» t& bsitimQ tlimt in coiiiaNiit idlli 3i^l«r 
01? ili$8l^i«r tiaiid* 10114 mxmally proviilMS by ^ « if$t«v 
«oltibi« aikaU/oir aikaiifie €«Hli halldof, Th« i t e i t ^f 
•diUaiiiiiiatlofi of tii«sc salt* i« <|«t«»iifi«l t>y tli« ttxt«il 
and natuir* of txm^lm fosaiat&ofi. €k>B^ l«K of tli* tgpm ii^ SQ"^ ^ 
Ciiepl* polyliftlid* M^OII tmplmm)t ^<y^ ^^^^ (»>») 
Cfia^l* |»ol)ii»lid« ««tlQn «cnpl«xt»)s M«y yjjC»Hi> • 1 
(«9iB|pi«M polyhalld* «Riofi €mplmtm) mi i t ^ aL MIA 
u», x;'-»*» v.(p.x,»«« ««»x«-r - .«. X.Y « . cr.•.-. 
S^ f « • i s A«^  iMtf Q t \ ot«y bm iom^A bf ihw interaction of 
insoli^l* hskiX4n mA natir mix0^i» tmU4m* turn ^oppmW 
«liliixi4« to I#<|I4# •s»ii «sitt^l^tii oiily to a nH&Kl«iit« i»t«}tt 
l»y ts&Sfpmii) mii oSlvivCll t»roiai4^* C<^«eiS) mA sil^mil) 
soliit&oii* tim itfiUB;« 4liloxide« ^id hmxMmt thef tiay& ait«|| 
Higliev &ol^iXi% ifi mm& os^mie solvents such m a<^ «rtoii«« 
dtt&tmtm fx<3ei <^lo£ii$# to U^4^ copp^vCx) u^i^  @liv«9K£> 
ioaiae« «l«9 loas tnoftt s t ^ i « mmi'«t99 «^tli nltiro^ffit 
tl^&« of «Qi3?^»ciiidiii$| «hlo3rid«« mnA bismMw 
li»Ud«t htm ^mn m «?«§ of ««tliNi jr«tt«xi|li toi? liit X«st 
sifV«r«l|:i«$ail«»« ^ a t of th« «K»3dc ia €oiic<fitt«t«dl on tli* 
cl«t«»E)in«tloii of solubility {>roai»st and th* 9tii<^ of th« 
foiraatiofi of coi^lof ap«citt in tciu^ oud « ^ iioii»«^«oiit s>«di«* 
A{»«j^ t faroa ainalytieal oi«ttiod tti« otli«r ie]|^o£t«at t«il»ii«p»«» 
if)«ludi pottn^cnftaey* eonauetociwtsy «iidl r«<£lo«ttxy* 
of Qeitpmil}* Tht virions hftloe<xe^l«ii« of toppmit} tiairt hem 
mmdstm of «iOSfS{«r9» As «firly 9» J^ oa Sodidrid^x and f^ toxliai^  
hay« ft"^^^ tli« t»«lidwloux of e&^mil) b«rooid« in otinooiis 
b#QGii4« &oitttioii»» zsdllk «ta l^^^ ptibUshea a tadea of 
papcro on tfi© syst^ss t Ci^ 4^3K*iy> (X«Cl*#B3P* ana 1*)* Tli«y 
6tti«JlS.«a <^& iffiot of tkdil^v ioi» €OfieiQfi1»rdtl.oii ofi %li0 
oo2id»ilJ>ty of «e^«ril} halite anct tveiuated t|i« formation 
«oiitt««ts of tti« vs^oiid <»>G9l«x«» pirasttit in effK^me m& 
mU,4 p^am* Bimpln i&tssiplm Gpmlm t Gm^ miA Q i ) ^ ^m% 
foiiiii to be pw^^mm^mia^ in ^e m^mm» phm%>^ In m intimmtltig 
«tiidy i^% m*hQ3!»^ %mmtk^%t^ '%he «i^%m nvSL^^^m^^m 
and 3bd«r«dl naanifoia «bi»ie«»Qiit in ttio 0oXiA»iilty of Cia in 
dC«toft« in ps«««m« of la . fticso i s ctrong «vld€f^« of tli« 
foxBi«tloii of «oiB|»ii9f 9pmim t ^ouz fa« actii:*ia« oa^Ki ond 
CuX.SBO: in tht «olia at nmXl at t!t« licidid {ih«9t«» 
h9 •mXy as I.99D fCoeh^ alioiNHi ttoat ailvi^ io<^aa 
l»^avat a« a aparingiy toiiibit aalt in solutions of aoc^ im 
iodid* in wataf* aiatiirl al^hol mA atliyl aUehol* According 
to tha aatHoy tiliiia Agl ia p»aeti«ally insolid^ia in ptira 
aeatona i t ia aaaily disaoivad in aolutions of ai&ali iodidaa 
in aaatontt ooxa tlian 39 of A9X baii^ soii^la in 50 tai of 0. JN 
4 
Uttl ill ««tton«» Xt «wft ihoim by iC<»&ii ttkdt oii an w«ri^t 
$ 8ioi«« of A9Z ajr« ^^« i up peg tmXemie of alkali halld*^ 
In m nveiXm »t«dyt ai*fe«ii»to€k^ 9W« a pi?Obil>le «9[9>iaii0tlofi 
of i^t «olMt>lU% of A9I in Qoltttioiis of 0lk&U> iodides in 
ttcvtont l»y txsfispox^ t and eosicliicttvltv m«asii9PiD«Citts« tho 
Idi^ solubility is dii« ^ tii0 foxmatloii of a coqi^ iiw snion 
KAgX^)* an«l tblo i;ottid l>« support«d by tho fact tfiat ofi 
#i«0txoly8i« of aolutiofid iodine snd e i i v^ i o d i ^ «ar# 
dipoeitid on mst^m* 
Hftio ^mi^imm of oil,ir«r(£> IN»^ m ^tioni« spocios 
« t^»« A^*^* h^^r*' e^ mei ®rsioiii« ^ooi«« o«9*ir A@3^  and 
** li«vo l^ ooii ipf|>o«t«d by Votsiaisj^ii^ mid l^OihJ* I«%il»r9 
IS 
«i}d Al»iS»'^ « hm§ ^ndtiotod solul»ility t^ ossustts t^it of eihtm 
liftlidot in tolotioiM of «iiirasr nitssto or «iiv«if pcie«hiojrato 
ill dimiftl^i «al|»iioidd% neotono dud t««t;ofiitril4i» SheM^i^^ 
studiod ^9 systttt A^ IO^UXO^* H^ m4 showod the OKi&ten«o 
of Ag( 103)2*'* Aocosdingi to a l^niar ioid Martin^ tho two 
eoepi«x #«|»iUli»i« io A%* ^  MJO^ mmm A9SO3 ( mq} acid Ag^ <» 2X0^* 
SSS8 ^9(^03)2 ^ ^ * no«dl«d to d«s«ril»o tho li«liavloit» of tliio 
systm at tlio highav iodato 6on««ktipatioiw 
^xtXai^^ fttudiad ttia 8oli4a»ility bitiavioiiir of AgCi in 
M^droiia di«i«thyX fox«araid« and fixopyiana oaxbonato potantio* 
matzicaliy and dtt«min«d tho «<|(tiUi»»liai conatanta by a 
dolji^iiity ^f AfQl i l l d l i i i «^ l f&mm!^% mm imm to h% 
ioglCSo « 14.49 :t 0#04* Ofiiy A ^ i and AgCi^* »««• *<>««* ^ *»• 
loaifi s{»e6ie®ff the fexmatiofi of AgCl^^ is a«9iigibl«« 
Kiii«fi#(^ stttditid me f^ i i l i lx r i * o l Ag^ aiiiS Qf ions i& 
ii^;ii<3 tl}^^3« ^&^m f^Utii»«a by «8tfiS>UsMii§ «»s*f* eeUei 
A&docidtioii mn&tmtB of tli« diivtr ion « d ^ ttie <$ l^4»xiilt 
ion «i«r« «iilail3t«4 md mm^ found to vasy l>6te««R »^dO afitl 
i 7 ^ fpc»JL«/i:>ol0 of fiitxat*)*^ fos^  i9oi«p ratios of m»tm to 
^^.^^3 sra^f^ &»Qt»««ii 0*4 mi 1*4* fli« i6«»tt)oar «9^laiiioi| tho 
ifosiilts in tomo of a <pi«s$i»Xotti«o laodoi foj^ h l ^ l y i^ oiici^ rtw 
troted t^ipeoits @oiiitioiis» aita^i^ «^IK3I«(I tho off«ct of 
ehioxide ion cofiocsitr^^ofi on tti® soln&iiity of A9CI, in 
O(po(m« ooiittion* Agic^ i dioeoiv^ in t c i t d ^ the fosftotion of 
« (^ iox i^^eios AgiQlji^ * Ths soiulkiiity of A9Ci <l«6iroitti» 
ifdtli inoxoatin^ CtT oofSi$int»«tion |>«s^n9 throuf^ a cdf^ lmm 
doiubility of iO*^fooli/l «t i 0 * * ^ i ^ i V i and th«fi inorotting 
to l»lnur\oX9/i in 1*0 MICX. i i iUetvi« mt$ V a s i l i l i v i ^ 
ii»iA AgK'AspC oioctsod* foar d«t«aaainin9 ^ 0 «i l i i^iUty |>xoaii«t 
of t i i v w lioiidoo i n d i a t ^ i gitliihosddo vising pot«itiom«<bri«* 
itoto|>i€ ifid eondiMstoiaitsic ^othodo. Tli* ir«itttt of tfi« 
•o i t^ i i i ty proAiett dtttminfd by tho «Xl tt it thatoo lao i^odo 
«««eo «i{iaii«r« 
G 
















l i^ ioat^ «idi «»$otat^ in aoetof%ltaeii% me^l &y^b»l 
aii30tli^| st}||>ti93dd$ and dlastt^ rX fosoffaido uoin^ pot^tli^«txi« 
fi^ etlsjd'e.. Fo3^  th# li$lid^0« Agi^ ^ae foufid to t>o tli« |»IP^ 
dotidftaiit i|»<«i^» Solofnon^ ^ studied tli« JH^ Iisvloisir of A9X(K«ClI 
SiT and i*) in i«otofi«4»wat«v isdictur^ md «al0il4it«d tlift 
oir«r&il foxck&tloo ooAstant* of the ^m^lm i^mlm* Ag^ aid 
AgX^* A9}C2* ^ d been fmmd to bo tbo firodoeiifiisft i^«6i#t 
«id tho fosmiftloii of AgX^^ doar«a«o» »9^X4l)f idth ii^ cspoaolng 
«r«t«sr oontont. 
Tbo rooeUoA of tiaUdot of A^ CD^ HgCX) and KgCSIl idktli 
hftlido iofio ill aootofiltrilo wo9todl«l b^ f Cootsoi^ ^* Tito 
foxnoU^m of tho conplox tpoeiot AgXg^ t H x^^ t^ H c^^ '** ^^^ 
ond ^ ^C bos be«i d«iioAs1ur«tid« 
K«K«3ry«fi « t « l ^ «tt99«st«d a tlia^lo laotbod fo:r d«t«Kii^nifi9 
th« solilbiUty ipvoduoto of $ll.vo« baUdes Ifi ^mm «(|t»«Qiit omd 
noiii*aG|ii«Qii8 aolv«Rt nlitturot (Mii:m,UtOB, S^ xOKt i»o Vwm^mw^ 
7 
tmrfm^ limmmiiimA the molasi 6t»%!i3bilk^ pm^Smt 
of siiv«e ioiii<3# in «dt«eh»«tlsiHn9i 4»)d i»att«s»fii«tlianoJi (»ljctiir«6 
U9I119 i»ot«»llom«liri« s«tlioil oir«!9 an «nti»# ir^ngt of dOlv«nt 
«oi^ ioiJlti«»i «it!l Kl^3 a»S Z4riD^ eoiit«tt of 0»0*0M* Th« 
Dtf»ya*llitek«l UaitiDs l«i mmm imnd to b« Iii9h)« ifi othanol 
tlie £»oJUiliilll^  ol s4ivi» io^d* in #^«oui solutions 
of £a 9fMS ICO^ S tm* il«^n»aiii«^p ana tlt« <E9«o«i«fU^ 
«oiidtaat of <^ot« «c«^l«9(M niteo «iilaii«%«(i» th«sr« ift a 
sfJTofisi ovld«fi6« of t i l* formation of fi^«l ^iv«r ioidiid* 
t^locyanat* «<»a|ii«ito»* 
bmn itiidi^d liv §^m^m3phi>%mistx$M and «9i»ciiN{1ioiB«t?l<^  EIOHHMS*?^ 
tho Agei/VAgiGlJ^ i{)6x«a«<»i lineirty w l ^ HMSi eoii««iit»iiti<»i 
if^«r«nti h^i^/i^li^ r««io ¥a$i«a wifii^ly «t low NaCi 
«ofi6iniaratiofi Imt vicy UttXt 9t ti&gli Ua^l «on«oii^«tioii»« *§ 
AgCi^^ i9 tho aoftt iR:{»03rta»t coiapIofK ^•«i«t» 
Hi« «oli<l 5t«t« 8oliibiU% l>«}i««iouif of $ilv«r tiali<l«« 
in ftlkaii haiidot htm r«i«xkabi« pft£*U«i« witii i t» eountw^ 
p$x% in Koitttioii* At modigratoiy liig^ t«i>iir«ti«r«» Ctttxiaoo^) 
t i i ^ y ioni« ««tioiii€ «oMf»i«i«e 09.» n^ ^^ MK wliiro M io an 
«lk«li iBoUit X«Gi, a« o» Z «ro focnti* Siiv«rCl> li«li<tiN.»«^«ll 
8 
li«U4« p^Q9 8y0t«s i,t^e&%m iJb% foxmiitloii of a 6mB%m of 
mllA mtut$,tm^ md mtm!%i^9 at different %mi^m«tm:^ and 
iontlis «oiKlietlt^% of 8ll.v«iH[Jl) loia.4* ^Gcplmm hm )>«i«i 
iittiribut«S to t)ie gsreattt d«9ire* of fac« (;oc»r«Ei»itlofi l>y tii# 
3d^tiv# Cjsiiottfl ^ ^ l"* p(>lylt«l:pQl of A9I and tlit srtsiilLtiim 
«lidt«»;rtioii io ^ e €on3@tp«nt $tsu«tit««i^ 
Ourir^ 9 slK>i?t q>«ii of i ^ $ tftsBA a il«ead« # iav9# 
@tu4i6d« st««Bttt3Pal «tuili€» and ionii; ^^avioitr of A#W5X^**^ 
»yata»»« To^al and Omits^ «a$s^<^ <»tft a toUd ^tat* ttitxiexi* 
dyiisp^ etudv of tbd Itit^y ^ofidwetifi^  «oUd iytt«9fti ai>S«A0S« 
fa*A^ ^id lif^ XWl^ * Th€fy ipq;>o»t«ct tlio fojemstiQii of tilfhly 
iofiie «ondtte^^ €oms>oiiiid M g^t,|i^  titid « noiiNeofidiietifig tois^miM 
Ijj^^^* Th« ««m«F of "^t i»«l.Jt iiavlfi^ the jTAtetioii i 
wivt fii«a«ttvtd ov«r ^ e t«|»«ri(tii»« san9« 2«S-»1»4#C* Tii« 
yaUt«s of f]r«« o n « ^ / ^O^ (K«al/fiiol» of iSAQ^Xi^ ) «• o fumtLon 
of t«|>«ratu»« at T«273 «r« t flbAgy^*^ « 0*27 » C099f 
* ^ ^ 9 " ^*^ * '^^ '^  '^ ^4^94^3 ** O«3i~,C094, Fox acjUdUbrliin 
atudlas tdtli iraslout lodlria prtasii»aa» th« ^ 0% tht atAOdwed 
T 
9 
J4i t i «i«S <»i7i j ^ i »«ts>«6tlir«ly for aisA^^^t t^4 Af^ %# 
aad s^i|^rt«d t i l * foietttiofi of fr^ i^Qiis tm^mm^n «t «|[LffioriRit 
to I30%# lit hi0t tmpmmm^s^ i t itfid«vt(»^ « mlM «tiit« 
di^sopo^rtioiiotloo s ta t ion i 
m^ A ^ ^ *•"'••"*"» ^ 4 i | | t m i 
KAQ^I* ^ l i ICI foxsi « euttetici nt a nosiasl c o s ^ s i t i ^ ef 
2 9 3 i:»»i« ^ 1 iU t t 239%* f}|« eots^ iQiifiil tCAf^^ I M » «» @i^ «iH 
tionaliy i^^h Im^ i^iiiiit«tiiritjr fox? « fo l id , 6«$i otpT^^sT^ 
at th« lficiofi9xtt«iit melting point* TH«xi!ii«cl^iii^« dtit« for 
%ia*F iai«9iti«r«i«fit9 ifi<ll««t« 1^«t ^^9 iotm^^en of t^4«^^ 
f#ofa ^^^^ jgKS l a is acfioiapaaiitl l»y «{i ant^qpf t«l%is>|»lyiii9 
«ii tiiii«KitU-y itifli li^fgffgm of cyitoi^iv in IU%Z^t l a «ieitti«r 
psapmt ik^ autHsis?*^ ^ « ta^«l l^« i^att diafirana for tha 
tyatiAat la • A9X Ctt* N a \ K;*t ^*9 Ca*, t i * «w i©^ ) , 
«fi» 4 A0» Cl4«««% IC*t «»* osr Ca*) ami itt • cm (M»f!;,l^)* 
A group of iaonoxpnoiia mim(^mm9 MA^ X^^  CM C^^ ftti o» t t^) aiil^ 
axciptioiiaXiy lii^h iofii« i^otidiictivity tiaa bain irit>orfe«d« 
10 
i « til^tiie thm ^ « i^ni^ ^oiicli^ etivitjf of m^i knmm «oJLiil»Tli« 
QQWA «olutlon9 (Et^b) Ag^ i^ * AAdlo^ft bi»»5ilii«ti tiav* m t lN«ii 
found, Imt o lioiQpmifi^  ^ ^ ^ 3 ®^ @t^l« t>«iti»effi(i 2S>7 and a^C« 
cor^fiUvlty mttliQd* T{i« d«93r«t of dlntoel^itiiim of 2BI» At^ lj^ *"-^  
liljp^gi^ • 7A#i i»as ditiMEfalfied imssn tli* vaxiatlon in 0l«et»ie«X 
eoiiaii^ lvlty4He(t«t;«a!iolii«fl thm ttxt&s^iiunlmi eo«fll$l®fit n in 
tito ab Ag I^^  phm% <^tdiii«d fxon t i^ soUd stat« cuaiil^ ofui lit 
llbl<*A^ 6y&t«a»» Eiwtton mismpm:^^ iii«ftltoii mm tisait m$ tkft 
D Vdi»«a w«r« Qitli;iiiAt«et iAcoxdlngj to fnxtxilne t^ p^U^ i^liiii to 
8y@t«» «t 2^^» Tti« solulsiJLity lsotli«R» «lKi«ni t)i« foxmatloii 
of ill»^^^^ (in «»iigixtt«iitiy sol*) nd^ fliitMiti« points at 
Ag^  W*9l, a«50 «ad 1^ 1 43»47» ^ISS^.ai»^^3 liat a«3^ ofal&c 
A eoatiniotit $«ri«» of solid tolmstiofii i s foxmii in ttit 
A9S»ail««H^ «yft«i «dtli liuliic synBittxy i7*6 mol4^ CuX 
(spli«X«rit« typt) i[tfKi i»m«90ft«i^ (Wttxtidtt ty|»*), 
tho t«ip«r«t!U»« d«|>efid«fic« of t ^ tiiotfi«dl conductivity 
in th« A9|^ jj *^ia*01 ^^  • *%* **** ***^  S*%^*^ »y*t«>« irirt 
at««ity#d at ^ao^ to 130® inid«r ii^ 3^* flow* 
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Tlie tv«3i«|io;r% i^fnocienpii tliiroiiQli mmmtmm but &«#ii 
an «?«« of igftsiii(2itlirj@ otiJKly foe tu t lm% f i f % v«airt <»ir fin* 
7li« ic^£i^(ie« of t>ioloe^«al iseU iaflRi»9ef4iiie« in Uf«$iroe«9S«« 
has att3r®c$t4Ml selentidtt to study t}i« ood^ tr«t«»ft tisvlfio 
ol.<»@iqu6t «ls(liaritl,e9 to oatnarai m^olixrdiias* Ana th&6 tm9 
^emlt^ In UR4mt0%sf^m» to a ^^oatts' ^ct^nt* tfio Iel.ii«tl4»ft 
mad @««li«tiii«i!» of tlio ooq|^ i4ei ttoAspost p:ro««st«i oficitaring 
in Itiimim m^ plAfit i ivo isalJ^  e»iii»;r^ 4Nt« Out of ttio In^m^mn 
4!ie^ioitatiofi of ffi«^xiii« jimmtikh i n ifiM^ent yoajro i& tho 
ile^oltqim^t and #«tlool^ofi of incto^t^flal syii^«tl.« loti 
«]coh8fi0«r« iiiicl In 84q;>«»«ti<^ ind piarfootiont si»»a0# tvoitoofitf 
wattiBT {nivifiedtlofi «io* «fid tlio iSovoiopia^t/g«@ioiis diffiidon 
Umxime^ usod In Hiieioav i^ tif Afisro^piac* indii»tirl««« 
T&«v« «;po fliiei«Qeott» dofinati^i^ of rnmhsan^ given l»y 
vasfious jr«d«ar«h«r09 tlio definition duo to irokotiminiiryonai^'^ 
9*mm to i»« lixoidL and oolf fixpimnitoieyi '^ Atiir i^ ti««« vitiicli 
oi|»«?ittft tSN» o^«r plioooty pxovflntins moss iBoir«»«it bitwf<9fi 
tli«i by «llo«iin9 |»«9»oso t^tti vaxiout dogyoo^ of irottsiotion 
of ont 07 •wci'ai i^««ios of OKtwnai phitoot* muf i>« dofinod 
at fBttiirani*'. Tha mmbxm9 aay bo solid «dtii «(^o ionitod ow 
ioniiabio qttm* (fixod raoEubvano ) <m « iid»id eofft«lnin9 
12 
in i t «f a QOlid o» l<i<9ii^ * UQ pim^lf 0a»«oii» ei«siiir«ii» i s 
kmmm t i i i fKm« 
fli« iitordtuif© on mmimm^ Cltimi«t»ir i t ^ «e^s-<ii«ii«ifrtt 
tHat i t i« «^ffituit %& mtn mmaMism aU tli« le^mmmtm^ 
tiriafly* Bi^tsitly Buek^ ^ hot tmflm9$ tUt «xi«tiit9 litiap«t»ir« 
whi«h i s i^ v i^Hiiy tti« i»«s% iar«i1^a« on ^^« s^iset* Tli» 
isodttm «tl^rittiir« l^tmssttme on is«t!i^ r«ii« tot^ moiegjr «iitSi 
ssi#ei«l stf i»«i»f to f3«!fi»Y«it tlii(Kt«o«li«sl9t3eir m^ i%$ 
Koty^ i»id «f«[ia«ilK^* 0ittiar^» Ei8«n3S!ii^ ^ aDd DsMlLttUi« 
E93«ft»«^ «9itl Ciiii«filie«fl?^ P^imJ^%l xi^mm dtaiiag i^tti tte« 
modern #<Sirimett ifi ihd i[^«ei«iis«il 9xm of oocMim r«tiMr«^ 
app«a»€d auxins tiMi iast oii« <i«e9«i» mm vmim* 99pml» of 
vajriottt 
iadaatriailf i^^ttid »«Eai»X'«iit pxo^Ms il^iifyi|» P}iy«i6«i 
p»iii«ipl«i of I»iolo9i««i a«i»vaiitt CSfi«U «titi>« ton stln^tin^ 
titetxod** (Pii3?«t)f^  0i«»» miaeo«i«etro<l«t i!^«v«li«« «t«i>f^ 
txmtpoxt phmummon in nwlirMi* (L«tt9«r)^ mA El«6tco» 
etiwdstxy of poxom miA Ucfuid nii^ain«« {Soiinw)?*'^ 
can lit ti^lttt to diff «s«at <iri«iiig toj^m* in th# ilti««i«« of 
o 
and t«Hp«r«tii3r«^ Tli« 6i«6tso«^«3ii«^ ^adi<ffiit pot@ntliU. 
Iiftd v<et«t.!ifii « ti3|»i« of 9t«dt«$t imf^mtmm^ m tax m tli* 
^ h ^ tftio «Jl«6txQl^« solutions liavi{)0 <ilffcoroit 
iltec© oiisrgl.®! est a«|^ a«at«d l^ y «ii ioiiie (s«^tiiii« ^fidt tli« 
®iei^ i«9% « tc^ l# $f tli6 "Ivdfisi^ f^ Pt phciio^mcai is- thQ 4;«ifi&tx^ 
etl^ii of # toll 4eonaistifi9 of ^ ionfe nm^mi» ne^msBlli^ 
«$iff«rfiiit ««lt $olii%lonft C s«sio salt^ of iliff^©fil. mm&^m^0m 





Miuabrarte Soiiition ii#f4V4IM»tl 
EI.«Ctsod# 
n^  t L DoAtfi *- 0ofi«ii L £i «etxod« 




tli« tfp* A9iKft9CI. in th« eiiioaeid* soliitioiis oir ealomtl oKotxod^ 
14 
Tli«i aiagiiittt€t« and th t si^n i»f the p^teotlttX diptfid 
on tHe fi«^it« dl tfi« ffl^B^siit and th« sie»3i«iitl»g s|»«ei«s* 
of th% pQt«»tiai C0tild l»« dtt^ eminefcl by the ^onc^l^atibn 
of the mtmml solutions md i t s sign by ^ « nat^ir* of 
fixed ch^i^«» If the mff^rafit carxl^d no fix«d charges* the 
pi»t9iitl9l wml4 he ^ « a « t m the litfiid Jur^tlofi ixitmtial.. 
Hommmt i t «a«i foui^ thAt m^ iii«d>arait«« of tML« <;at«90ipy 
hav« the t«Eid«iM^ to gtncrstc an «l#«trie3i potential. (M9 
to the ad$dX|»tiofi of eations ox itf^ons t& m^^ thm eation 
or anion eei«etlir«t »«^^tiv#ly» Th« hmt mm^l^B m^ 
manir iifi6haar9ft| ^l^m taeiahviiief t»M.^ can h# m&i^ cation 
ox « d « . s.lecUv**'-™ 
The jr««^it theoxies of chafed mmk^xm^e el^tjfolytoe 
can be cifteeified into three distinct Qtmx^J^ The grouping 
i s based on the models i^hich ha^e hmm pu% foxwardfiT to 
ejq^lsiii the ^asdoiie tx^i^sport mechenisifte in fatRhxanee, 
Meiahraiie m a surfece of diecontinuity setting iQ» 
different resietancee to the peeea^e of the various laoieealar 
end ionie tpeciee?^ The driving forces ere the differioce 
of the 9«}«rai chedloai potential betnreen the tm adjacent 
15 
of finitd iM^mm* Hmm th« ^living iamm ax** th« locai 
Um^tm^ m m e«7l«» of i^ttritiai mum^ bmextm^ 
iyln^ nfie lidiind the i>1^ «r* ftmt tfo« m«i^»m0 i t JIH ufi)iomo» 
9@ii«oits iiYtoimodldtd i^m» 
^mmS mA tMi^ o^iM t^t t>«iQii9 to the ttieoxitts <l#v4ili^ «(l on 
l>di«fil on i<if«« i»f «l8»ttl0fti tiltEnoNlyniBilt* OJP <|i«8i tli«si9«»* 
dynamics i$il«li i« ««iit3ri«i«d to l80tli«P9«l iyttimt* ttm 
tiiio«i«s of i^ tHOf ifi«rt fmm h^m mox^ stgniKm* »id ««all«ti«f 
tliow « l»«tt« ttnacTftitfiaii^ of iv«ii^ >03Pt ph^nonanoa in 
ts«Bbx«ft«t,«r# iis«Nii in il««lici9 ^ih mn tm^mmti «y«t«0Bb 
th« th«oxi«t of sxoufi ^kiro* <(oiyl^n toeo {>«r«s«t«rt ii^«h 
«ro s t iU tinkiKmn foir mmtoxm^ «MI li<fift« x«st]rl«%a(l 
ippU«il»lUty« 
ZvoUnie at nl^^ tsaatad mm^tm9 ixmspott i»liafiofiiaiia 
on t)ia A^ft&e of hit 4l>foluta ««%a thaoxy of ^ffuiloA 
IB 
bQfdd on tli« ^luetivatlQii dtst# oa? txntisltioii otiit« ihmvf 
md e^msitm ^ ^ f<!Air sdt^ eofittiiittt fci» iUfftioiofi t 
aw^ar^t) and %^ (foap mmbrm^ toluttiaiK ZwUiil«<i 
tli«oapy ads)ii?^ly «xi»ial.{}s the <l|f ^ sion of {9«ei»t3ii« iiiKi«9f th« 
ilri¥ia9 fo^fs of ® ^cmcaitratiQA ^rat^^nt, aaiS €sct«KnaJl 
mlm %xmt^ ttio kifi«fti«8 &i mm^x&m iaim9^t% wmm 
fox aolv^st m^ mlute mpm^^llf m 9, inm^^n <»f tti« ^iootie 
and t«yd£«>$tati& pxmmvm mm»9& thft £i«il»yefi% in «mtti«r 
{>8|i«» i.«i<iJl«e « t» l^ t«st«t thiAx mps^m^lQm on tli« dif Hsitloti 
of fton^oitcixoXylMiw md of vatce »^)d also eftjtettl«t«l • mm^ 
of ^tiv«tioii 4md •tnlwo^y of aetiviktioii** Ti«i and 1%^ 
ti«v« ipjpUod ti l* ttioox!^  of ^m^iut* iPO«;tioii arites to 
diffusion pvo««s««» througli h% l«y«r lipid {8ird»3r«fitt and li«¥t 
d«siv«d th* various ^tmodyncsic poirwttttrti f»«« «(t«x9y of 
ictiv«tion^«ntliolpy of tetlvatioii .antfopf &i acitivatioA ot®* 
tli«r« «r« tuo ii^>o»taiit asiunption* stado by T«ov«ll 
in hia thaeiyF*^ 
17 
«a ^«it of an «iKJil«(l ion* of % fixed iion»^ <m 0^u« 
€0fi6«itir»tiQii* All ion« m^ peme^le t\mm§h the 
tti«r9« d®si«aptl6fi0«, To«r^l d€eiviil an e^stiofi in « i^^ 
total mmbxm% pQtmtk&l i s «<|iial to tii4i mm @f tiwd 
mtim pot#ntiiil@ at t^9 {5«Biic%i@ liouf»lavi«t siid a 
«^a^ii diffusion |iot«itiiil laltMtf) tli« aiialssiiiifi. 
A««o*dliig to T«or«ll, * ^ ^ # folloiiiiigr ionie 
l>£o^«30«s 0c«ut in 00!]&ii?dn« «v3t«3&i 
i ) lofiie txmmi^oxt *Fliix^ 
i i ) M«ilisafi* Potoo^ai 
i i i ) EloetKi^ai Conductivity 
ivK li^r^ distKitnttioa «<iailib3ri« 
v) S|(>ati«l <Sistxil»>tioii of ions. 
Any cc»|>l#t« {a«!i»ip8ii« th«oxy ought to eoviir mi «K|»l«in 
al l th«i« d •<^«ct8« 
Tht fixod «hax9«l densil^ on the mmbxm^ em i>« l»«8t 
<i«t«fiainid by u«in9 |>ot«nUoia«t9ri« mithotf* t«03r«ll^^ &nd 
18 
<t«v«l< «^(l m If^xmt motlK^ a on tcox^eU** U,m& in wMeli 
«i^£»i n^^  m^on mmiU'^m m^ %m^ m tl^9« of free ions 
int «0iiitioii* E«6«citly U^&tsk^i and <$0«iii»;tefigid^  hme 
h&^mm tm mlviUxmv^ of a tuf^ Muavslorsfc «l««t$olf%« of 
G}«!$»;r^ ei« CfiegntlirtK in this )^«£iiratlofi the mtivliXm Q^ 
0^  of itmn in tti« ttsaiit^o m» asstimosJ to &# e(^ « c^ laidi 
%» * C^  i^ m?# Q^ %9 th# CM}f^ ^^ tratio£t of n^ntlvo loll 
^«e^««* tti#^ol>iitik^« #<pi^oii tut* l>««ii i99»«rim«itiiUy 
irearifi«i iit^ iifi^  mA^t^ ooHodion ii«liv^«tt« n& su l^i ogipoaitfit 
witli i«p«ilm«At i@ cd»t«ifi«il in t«m« of oarli^r tti«o»y of 
T«»t l i «fidi i;o«oi?k4«« in ^Mjch th@y dsmnodi tti«t iiilif»«l»iMKi# 
ion* biHmro IdMlly lo «^  «»C^ find a^  « C^ « 
Using th« «s|»«ei«al «iqp^ 9«8Sioiit on the a«tivlt^ 
io«lfi«l«ntt wai s)oi>illti«t of mmil i<m» in <^ iiar9«i mm$9xmm 
Kob«tid&o oto l^ d«riv6il an •<|iidtion st^tmmtinQ tho dog^o* of 
{liKiitolottivity of {airalw«i«»«i«etsoiyt« syst«a» TH* e<^dtloA 
ic uppiiOiblo fox th* fy«rloit» «Qel»ination» of m«l»rafi«t 
and Hi typ* altetsolytas* Vixy ireeantly i^agasawa alai^ 
10 
d«riv6d an equatiott and ai^lled I t to evaluiate the chargt 
flUiRSity of th« mmtTmeQ which is b^^&i on the p&mB&tion 
velocity* 
I I a inemhsan« i s separated by two soltitioits containing 
the sam e lectrolyte in different concentrations, the 
potential developed i s called 'concentration potential* or 
»iB«Bbafane potential* or Nernst potent ial . The sign and the 
magnitude of B4F gives the se lec t iv i ty of the m€na>rane 
toward ions of the electrolytefit Slmllary i f the meadjrane 
I s interposed between tvK) soltitions of d l f f e r ^ t electrolytes 
of the type AX and BX (or AX and AY), the develq(>ed potential 
i s known as Biionic potential (SIP) which i s the measure of 
the select ivi ty of the membrane for ions of the saase sign, 
aollner?^ Marshsi?'^ Wyllie®^*®^ and Tyoshma^^ derived 
independently theoretical ec|iation$ for BIP and verified 
th«fn experiraoatally. For a n^a t ive ly charged onEobrane 
separated by tiso electrolytic soliations AX and EX 
Ax[M«)brane|BX 
JOT ^ a * * u»+ 
where w^*, ti^^t a^ -f and a^ *^ are the respective ionic mobili t ies 
and ac t iv i t ies of A^ and B^ ions. S o l i n g replaced the 
20 
Si ionic mvi «<if^«it»ration |K»tt(iti«li hav* beqn 
i3e«^ i:r«fS bf » nssliiac of invtsti^tto^a uoiiip t vairltstir of 
m§mwmm toward «a* m^ K* lotm fmm bom ©tssjH®! isem 
viith tilt 3reli}tiv« {^3^Uitie9 <if ions it) tlifi o^sl^r^es ond 
eontslr^fsg ctiri^ tisi «ei«} oir strotiQ timH w^^ipti hm% b^m 
ii«9atlv« ioni^i^4« mmikwmv* 
21 
jU A^UM m%^, !>*S«« fiitgli* Aiigasti tmaXim Uniumtikt^w 
9« {)«a, {^ HttTft iu»l a*t4* Cal4iir«il, Ifioi^a»i$ Cli«ii9t«yv 
iU 1418 Cl96t). 
I0« ir.ii* M»Uk* s.n^f, Hidiiiigi ^KI S * ^ Ali« 2«afioar9«aU9. 
ii* W.y, Halite* s«li.r» aahmwi and A.U^ MaJUUtt ^ loiotg* aU9. 
297 iJ»TO>. ^ 
id* A.U. liaUk« II.II* l^ f i m& S«A,4* ZMdl* 2, «|ipX9* ttXig* 
Cli«B«t aSftt ^^ (1970)* 
22 
|4« F*tC»V» ICo«1|» ^« alum* Soi»| 2&38{> ( i 9 3 0 ) 
|S« {%•€• l4i«tis^ met lU Miat% J» Iaot9« &Su«;l» Qhim$ ^ 
24^ V, Iiil4e«^^ ana &• Vs^USmi€» BuU, 1 ^ Ci'^l^l^l* 
^ « M«K* Ch«»t«»Q{ii iii^ I«M* Koltlioff^ J* Pliyd* Chun* jQ^Jl)« 
a6« ttaifc Solafs»mf J^ « ei«e1»e«ts4»* &oo«t .,^ .M ^ I r B ^ (i914K 
27. J.F« Coi«S«% Afiai* Ctl«i, ^m^al* 343« (197S), 
28* N.A* iC«saxy«» « i i E* Fliti9«r« ^isgy* Kcw Foi7CeoK(lltVil.)« 
80AH974), 
(I97i)t 
30. h, PaiUiQtift «fid !"« a«r*tlfi* C*ii» H<«MI« S tac ts A«ad» 
Scit S«v* € 1977« aB9C4)« 97»IOO# 
23 
3^. B*G« Ultlo3MI ma J#il» l^ollo^t Ci|«ai««Jt Ai»6lar««t»» 
3htiliffia«s!MriEr«^  Indltl* Pranaiia* d(3)« 3S^ Ct077>. 
a^ « tm&* tvxpol mi$ sua« 0«ii% J« PNyi» Cii«»f SSSt&L S I ^ 
40* J«fl« SiTidlfr land P*D* Gjrttfi% ^r« F«* &o«« ^ 2069 
(1966K 
4JU J.N. mtoAlw^ ani P.&* airfttn** fr« Fr* So«, |^« ea4Ca9l^7). 
42* V.P. VVbo9fiov» iClil» X«to«liiiyu T^a 49w!H iif77)« 
43. &,&. StiplA ^t «il> Elw $ttoztl« ^ i^to* MMs 1399 Ci977> 
44* 7. ToieatiiMiMb at «i» J^ Soilii Stat* OlMffi* MM* 73 CJ^77K 
49. N* LUcaleiifiayytiialali *£l«etXQ«li«il«tKy« S^«al«Utt 
P«eioei&eiii aiimsrt't Vei^tf C^ 4»t<«!»Jl Seciatyt {«ofidMi» 
(191^1« fi.203» 
46* iUP« Bu^» cac Cxitl««l hintimm in 4fi«ly14L««l GlMMlttcy* 
Ifan^ U976)« 
24 
of Califoaald F««9«» 9«i$(i«y C i966>« 
A«aa«ii4 i>w«ss» ^«ii toxic (496^1. 
ti« a«A« Aimdit and &•{!« a«9|^ «t, *si«|»lfiii«sS»s'iiie El«<^ ts^ «> 
51^ . £*fi* Bit t t t *mwi^m% wMt Xoii Tir«fii^irt Voi*lt 
25 
§9* {l«C* t^stssoti *Svi9|ifO«l«n <^ filol^caiiar i e t i s of 
M«^3r3fi« Fufictloiif ^r«iiti«« H^ily Sn^l^Kioa Cli f fs* 
U.J. ixm^)» 
Bjr«d«li« H«i»Vexli i l970K 
3iiir««ii 9f StandiPi** $>i>«cliii j^iiSiUc«tioii Slit flUfMn^teiiy 
^«9Q«l«ctrod«s* JeHm Wliiif m& sons* li«»r VoxnC 19^1« 
^ . P« I*«i^ i9r» Af^ fiM* Cli«ii»« Xiitwiioti0ii«l idi.tlc^« i» 
Jolm i;il«y m4 Sent, ioc* »•¥* U99>d) p»M» 
68. K« Soliii«r« S« oviy, a» C i ^ md fl» »t«lliof lit *X€il 
0* N««}iii«naohii» A««4I» I»z«ft** Zfie.» H«ir. ( I9M) |>*I44» 
69, !^ « L9lethmlii«r«y«filali and A«M» Shuvat, J« A|ppl» Polyiatr 
26 
4} <h S9teli«l!<!» J* Amm* Qimsu S0««p l l» 2383 Cl.95a)* 
f4* S#« tot iitiN|ii«s I 
a) H. 0«i^«&ii dud <l«F* i>ai^«llit * f l i i P«oi«il»iiity 
0i N«ttst«l fi«Hl»«iaiii»* C«i:ikri49« ^ 1943) Cfe«|^tir 21 
71^ 1. IC«£* ^iiJtWt a«A« P«wM lad K.J* l.«lill«rt J«CliiR«l»)iy««« 
76« li,7« Ti«ii ami M*!** Tiim« J , CoUoi<l «iMi XfitiRf««# Sei* 
az» Toa Ci9«a)* 
77* T* i«o»#iit J. GUI* pi^ftioii M» nf ix9m* 
27 
79* f * t«ot«iS* FXQ93P«s« Siopliyt* CtitlSft» S«30S C 1,9!^ )» 
SO* KM* i&Wim» fvantt Fsx i^^ ay SI»B,« aSU ^^ 7^3 (190?)* 
84* ll» iCaraOt ll« O^awit and V« tCo!>&t#^ ii^  «l* ^tijft* Chi»«i 
|2l» laof (19TO* 
i f * C»E« ll«£tiiall« J« l»liyi, Ch«i*» Sit iSSSA CiMSK 
08* M*a*J« »yXU% J» Ptiyt* Oisi** ai« et ( i fM}« 
89, ll*A* t y i l i « in«i S,E.« KaRftaii, J« ri i^i* Clim*^ jgft* f d 
90* t * Toyo«tiSsa audi ii* fios^it J . ^hft* a i« t * i J ^ 2704 
119t0>* 
9i» C» Botx« aiMlW* OcMrttt l^ iottaeo* id . S«ltt M* 37a(i9i&9), 
9a* C* dot»*« fil* Mat«liii» A* M«w»U iml H, il«r«li«lti» 
Fa«»aio* Bfl, Sdi..» ai» <I73 (X9i9)* 
93. C» intra* If* Dovat* H. MairdiaiU mA A*M«Boil»Bioeiils* 
Oiophya* Aeta* iSa> 393» (19119)* 





mM>l^ ^m'WSilft^ Bmmm In 9 attiss3t«a &^UiUmn^mf^kmt 
#f is^m i^mttaticio i>f Hit tis^ n^^tlttlf «titi?9#S imm #1 « 
@ l^il^ lU% 0f $omt giifHtly ttliibit salt® C#»3« «ii^ ffieCl) ^1^ 
s t««»<^ salt issiitQiiiiiig @ M^»ii@ii iiaiitit tim (#*g« alkali m^%$3L 
h9^i4m}m IM@ |>l»^ i^ @«(i9ii Qf 9^^ 8{t@«}^ it in ^litMli% It 
atisi^t«S ^ tilt ftnatttl^ i»t @»i;# ®9liifti|« edraplf^  ip^l«s l» 
ddlitUtiii #f m« t ^ # A#^» agiK^ m^ ^%^3 ^^ ^^^ 
Th* »#a9ii£«ififit ^ ^lii»lllt^ a® a tool fo^ @tii^ltt§ 
«<Mfil«]t Ion f^maH^ft hm long l>«i» imei^ 4$ «i^ly t« I3f2f 
ifi|»ll«i| toliiliillty i&fm9ii««»i»1» to tUt «t»(ly i^ 
€in|»l«K •qMiUHi^ ft* H« •! • • t^i^wl th» bili»irloiiap «^ ojpsotko 
htmUB M]utt«d Th. ««!<». M l . ^mplmt, «l o»(i} b»>. 
]»«oii M^^s^tiA to «xl»t In ttio itm^mtk^m Nallilo solution* £iy 
a msi»m of woxkot*?*^ c«a|il«x lon« of Oiiil) IHco o^^iZ 
and ^^l^ tm\m «lao lit«n «^oxt«if Iho BoomixoBioiit of l^o 
•ol«^lll% of 0 ^odii^ly soli^lo oolt In tho ptmrnm^ of 
9 
tmm^'^m «f p4 y^isKitl«a9 #&is|»l^ $t» Iftllstiir^ was ^® fi^sf 
iRar««s&fi9 @0iiMli% i s ilf# ^ wm fmmtimi ^ ^mplmm 
m€k m 4 9 ^ * Cfi^lmm ^ IMs %$>•« ID i^i«fo ^«»i« i t 
9^§xmMf «ii ai^^[il« emtirt f^Ml tA« i»i%ii i#iiii ©#fim t9 f^ ^^  
a a|>«ei«i gtei^ ^ of $oi9|^ iisHii$ m4. w^mm Mmmtk^ t«ffi«l 
&xi4||iil9 li9«tltf« !.«l»«¥^ <t«t«xisiiltti t ^ sollMiitir of A9(2) 
ttalidt» •• « funetlon i^ tli« #iivaiKl) mt^afe 6CH)6«iitr»tl«»ii 
audi ixm ^ t «a«iita Ha «ali»ii«tad Ulta conttaiita 0,^m l^ilkm* 
30 
W W iWMiirWy 
Siiailat ^oltiMUty l>i^ avi0tii? m^e found In th« <:«a« ^ 
Of tli# Hgjji"^ l0fi* I t was m^mt0A that enalopi^ l>«H8wi#tt» 
mmi4 he fmsfid in tUt «a«« «if «t{^ x> iK^iarisa&it luH^ns end 
«atloii»« t^stx^"^ stiadli«d m t s<»liMllty of 1^« mil|)lii<l«t 
s«lflfnl^ « and t«Uusid« of &%hfmi{l) m « iumtim of eiliroiKX) 
nit3r«t« co»«0itxratidii^1^« l«X3« inex^aast in ^ « soli^iUtf 
of th««o eonpottndt with inczoaftlngf ailvoapiX) eof)««»t3p»tioit 
«ii99t«t8 th9t« in tho iioiymt«i«ax eot^ioxes foxnod, tho cl«93?Oi 
of nuel^uity i» faiarly iiX^ 
thitt «h«i>t«3r 4mik» with th* atudy of tho soiiit>iiity of 
•MO in»oiiiiii« tilvovii) and oopposeCl) haiidos at a funotiim 
of total f«oo haiido ion oonoonttatioii* Tho chi|»ti» haa h « ^ 
divldod into two pavta* In Pan I» tho aolift^iUty of 1 ^ 
ailvtxll) halidof in sroapactivt halido $oluUon ha« hoon 
3 1 
this metfm4 ^m vmmamit ad^mntm^m^ ov«a? ^imm siiaiyti«4il 
ts!^ i»i! itiv«0ti9a«l#fi» €01^^X1 haii<l«s and iil««i i^l.¥«^ 
iodl<l« i» 8C««<mt h s ^ QnffieJLentlf tiigli 89lti£»lUtl«s m m 
to lii! ^Il«l>ly 4«t««s]&f)iil liy aii«iyti<:al t«cili»l<yt«i« H«f^# 
l>3ift i l #f this Qliafit^ r iealt witti ^ « mMttU'tS.m «f 
«{ipp««Ci) and Agll) m & ittmU^ 4»f v#«{i4ieti¥» tidlid« i<m 
but th@ 4 f^i&«itjpatii>ii 3?8n9«8 Sn ^^0 ts»& Qt«^<^ m^ <l»it# 
dlff«e«nt» 
v«xy Ion «dn«ent3rati0iis $«ii bm 4wt9mkna^ tritli iKi«ip9t« 
«c«ux9«y* Tb* «i|»«ri9xlty of this B}«thod« in <l«aliiig nitb 
th« pxoblins ni«li «• cl«t«snifiln9 tti* solubility 9f sli^fitly 
Mivd>I# «ait9 i t «r«ii ««tiliii»ti«d« Tb« |»ot«fitiaUti«s of this 
»«tli9cl mmm w«li iiiu«tt«t«« by ii«rtifi mnA Jfmf^ who 
9imtm that aolutioiis of tilvAe ctilosido contain both AgQl 
and Agpi2* a|i«ci09 «dtl» K^  «> a«04xiD^ and iC2 » 8^ at 2!&^ 
32 
tli« sol^iUty |»xiiati6t® of 6&lir9:r ti3ll<l«« 1ft wm* Urn olm 
mMe use 1^ cof^aetomttify m4 pot^ntioottxy t^ 4&tmMxm the 
Gthf9x bsaffiS49 end 6iiv«x iodid« ospo eoluble in ^xeose anions 
A^x^ smi A^2^^ jr$^06tiv#ly» In th« pit@sint 6tu<ly th« 
dolttbiiity ilotQ f«Qia aadloaetrle « ^ ^iilytieal ©otiiods tiaft 
hem% treated taattiesatlCBllVt Ttil@ tiroatn^t aid@d i^th 
93r^lil€al mtttiodd l i^^d tia in d^fiirliif @Of!ie tt0@fui pmrns^mo^ 
is^l«li ultif^^toly ie@<l toi90£tl9 intti?00tifi0 concliisiotts* 

33 
of «il.^^ i^tffttt olit«lfi«t fsoii tli« ll«ot«^« S)ivS.«iofi«&lialili« 
Ati}i3i« a@s€^ seii cmt99» 8ci@iMif«f «a« usitit fo^ iii>ttlliii9 
w&%m find os^adic t^lLviifit* CmtfitiQ«i«)l ife^ oir«} fox tlie 
{>^ i|»axrati<m of tti* ^iiitiima* 
A noiiBal tolstticNft oi «ilv«7 fUtriit* wat |Mr4|»«»id in 
distill«itf wvtmm h^^^^^ txmm In the foxm of silirw 
filtrvtt Wit sadidi to ttila aoliition* Tli* Xift>«Ufli$ Bilvms 
hftiidtt w«r# than p»aalpitatidi by a<iaia9 xmpmtkit^ 
potaaalm halidt aolutiefia to ^ i a «irl«hai aiivae nitratt 
aolitticii «ltli th(matt#i «liciii9» Tiia piraeiidtatat ailiNor 
iialidaa west filtav«it tua^aii idtli dlatillatt «fat«ir and 
34 
finally i^t^ mmh3^ ^Umhol to *mi&^9 fse« ]>if«6i{kit«iit 
md 0iHmim wat«r tlir9i»« jr«i^«etiv«ly* St wm diri«il iti a 
vacuw <l*si««tcKr csr«ftilJly «ovw«Kt i ^ ^ i>l«clE paint and «ao 
kitpi% atotad tliceralii* 
stantta^ aoliitiima waira psifcparad bf <ji.aa9lt^ ngi 
aacttJtrataly ifalgliad aeaotanta of alkali matai hallilea and 
mtmtiium tmmk^ in l^a i^ aipQCtiva s^lvcnta* LiliaU«l 
i^ iiri9p Iiali4a waa »M^ to t ^ atandasd aaluti«n in mmll 
bataliaa* Aftis^ aaali ai^ti<m 1^« soiii^on mm atijntadi 
adtli a isagnati« ati^ 3?«r* L^^iXwA sii ir^ lialida mm ad^ ad 
in '^lia msf until no ia&3ra af i t «ii&toivail in tha solution 
an<l a wal l mmmt atttlad ^ tha b&ttoR* Itka waunt of 
ailvttr nxaaint in this ato^ aoHtticm af ailvaw halida 
(AgX) in aUiali laatai a» —nJmi hali<l« im) mm <iatiaEiBin«l 
bf coitntin9 ^ a aatiipitf of A ^ * ^ ^ • 
Soiiiiiiitf invaatigatiana mm9 aaxxi«tf out tiy diluting 
tha atoak aalutioiia to vaviotia ilasivaaa* Nina diffaa?«it 
aU^^ota of atacfc aoltttiona wif a t#tin in nina dif f arint 
boiUng tuliaa. Thaaa aUiyiota wmm dilutad «ith diatillad 
watior (osr oi^ania aolvMitt oa araa ^ a «aat)« M^ on dilution 
35 
boiling tt^« 4$^m(l^m ttpo» ^ ^ i3«pp«« of dilution. 
Boiliilf 
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Ift'VVv^ 
Volt^o of dil i i f i f i l 
mil iiiiiiiiiniiiiin»iii(i 
m ml 




1^  ntl 
4 » l 
a «ii 
Afltir |iir«6i|dLt«t« iim« •«tfl«cl» tti« «(ip«mait^t limpid in 
««ai f»oilifii 1isS»« 1SIIS liiialye^ fo? ^U5r«r and total f»«ii 
fialidHi ions*. 
itta^vt jiiiyw .itiUitu < 
St«id«s<(l «oliiitiont of ftctivii iiivev iodid* and 6ilv«e 
liiranid* w«r« {HTflpiafod by distolvlog wtlghod naomitf of t l i * 
3 0 
h»ii4m Ui 6 known IK>2I«B8 of mmoAtit o3t p&%mi$ivm ioii&^t 
•0lii%ioiit« Q*m m ^ activ* tilvtr lom,49 wmi&moVif^i 
%n m » i poluieslsei ie^«St rnhM^sm m4 6*02 $p &f mtk9^ 
9ihfm iix^id« wi« ^«(sc}lv^ in 30 fill of mm&^9» 
•xCcajneing ©f %^^^ ws© aooa oo a Hal. (Ti) «M»i|»tfp« 
the cltapT «olai%£<>ii» mm» %skm im iSifi eoimtlng fm^mm* 
of €oisittln9 «at« ^ iiaattia^fig #i# ^ t i ^ t y ol^  2 i&l i»f 
«tMid«»l soXiitiim of aXltfm tialldt in «mKmi«* 
iiidittiBieta by i?«dlot»«e«r t«etifd.<|Lie 1« bm§A on tlia f fltet 
that pacific ai6tivi% of tb« aetlv* aaiuta s«aaifi» tha 
« » • In vavioua aoiv«i%a» Hovavasr i f ttit half Ufa of tha 
jradlofletlva mieiMia l i atioxt» i t t i l i i <!««ay «sppxmi^tl»lf 
diuriap tha cottvsa af aaaauxaEBinta and «f»aeifi« aatifity «Ail 
ahanga fsoMi day to 4iy* Xn oxdar to aaaount fo:D Hia daciy 
37 
«Lt{i«r titt mUMW mmmxmmim of hoikp tii« »tm^m^ 
eojyytioo wd th« ttfslEitowi ooliftldii fibouM l»e main t&9«^«r 
0t i l l * 9mit mmmi% or ci«6«y «o«jp«etloii ttiouid !»• a(^ii«dl 
to the <^9«rv«d aetl^ty tifeifig tf)«> ti@^ immml l>@ti#tiKi 
th« eoiuitlngs of s%mdm^ dointion ^d ttisltticMii aoitBtlon 
m (3«e«y tiii«b 
Xfi ^ r ««•#« sine* afit ivi^ i^ tQiAurvmtd of »tendatd 
m4 mkmim &&lMtl&n% « « « pmitmA^ at tti« •«&« tto% tli« 
^:plieatioii of d^ osy eorsacti^n «f»» m t aneottaxy* 
tli# sesEttlts of aetivlt^ S}«»tE«i:p«afiflltf foir irdsiotit 
sy«t«{!i@ exa 9iv«(i in t«liios JL to 8* Ili# foUo««liii ftotistione 
iianr« bem iis«(t» 
C^ l$ • Counter pmi taitut^ 
h m Tut* (fi«t} activity in tm^m of cm 
at tilt ei06i«nt of tmfi^n$ » sf vrag* 
oli«iiiNii O^ M « l»aek9Jcotniti eoimtt* 
To • JUQM 9olilti<m of siivir ldt»«t« 9 Um *oltitioil 
of potttiiisa «yafiid« was «aditf ii» tui^ h m mtitmB tkiat tli«y1i 
««• no noxo fojraifttioA of th« ifMt« pvtelpitatt of 9l.iir4» 
38 «_< 
cyanld« mA tlie solution ecifitalii«l t l i» WBsplm ion As(€^)t 
pks^mm tdjpe* l»y da t ing ^m i n t t i t ilK>¥# i(s»Xiitl«iii af 
th« $oa|^ JL«i 1^  AiiCC^) and ^mi«6tin9 thxou^h ^ battittf 
andl i&ilittaiiiljf^ 101 aii9@av49« of 0* I* t l i« @iJLv«9r «o«rtt(l 
|»c»lut9«S.tiia «lili»i?i49» s>0tasttl«irsi l>aroiBi4« sm^ pQtmnium io<!ftd« 
if<i^«etiirtiy ta sit«p^« A9»A^I.» h^foA^x mA AgWk^ 
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« « l» O' 
47 
A^'d^ '^OI^Hi A^«t4aX-li^l 49l'^@X«^^# A#je<«>»m^«)»l4 t^ 
Iti9 t{fi?l«9 waassiwft the desalts of 0^vg»lUtr mmmtx*" 
in ir0t«rff a«i!to»e dud afit!i«iifil a«di«* lh& soli^iilty pm^ 
o«tft«9 fficr ttie isy^ tftas as?^  listed ifi Tallies £K to Kta* Xt 
i9 t» l»e ii»t«<l that ill thm& atudi^ i t t:i3@ hemt mrnKsmd 
ih&t oiiiy n ii^ fXi^ Ibi* fsmi^^n 9f t}i« t9t«l tiaiid« mm 
mffpll^ hf tli« disfioitition of niivor tiaiidss osr ytiUsed in 
the fosmrtion of lialid* cmplm^^m AIGO» tli@ $ol!iibilltir 
f»«ai»ix«Q9iit$ «iro edirtiGd out dt an ionic st^ fisigtii of 2»0 and 
no att«a{it ii«s li««a siad* to «»«lctiidt« aoti^ty ootffieionte 
im tli« vaxiou« s^oeios px-««ont in soitition. THer®foro« tho 
l^ i»«3«t«vs d«t«xminiKl» ar« liodtd on tho dniilyti#«l oonoon* 
txrations mA not on tho antiwities* f tttso o«n Ho doiiptotid 
«s*«one«ntjrotion 0(|itilibjdiifit «onsi«iti»* and «i?o valid only 
ioM tha apacifio fttran^tlw 
in 9an«val tho soiifeiiil^ S cioy t>a aj^ saaaod aa tlia 
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t : 2 
In iMn study foxaafiion of polyiiidl«a« ao^lm 8p«ei«t 
istieh s& A ^ t l)a® not be«i eo{iiiiiS«3r«tl« 
iimum ^^ mmmixAUt^t^ of «a«h ci»«citt« in tt ins <^ 
tsalidft cof«;«!it3irtttion6» the «cpatl0Zi i l> laay b« diangtil in on* 
immXvinQ «ie««aslv» fosos^on eon^tants ae if^llm» i 
Tli« folloiirifig otoaitdne^® e<yilbl&t>j^ d ast oporttlv* t 
i^ hax« iC^ i s the em»^«i)tt$iial. so^lii^iiit^ l^ iroilaet 
eofistafit# 
» KI K^QP ***** ^^ ^ 
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GO 
Gl 
* % ^ ^3 ^4 ^so ^^^^ CU) 
tli« 9am« «cpistli>fi iQ applJU^le for the mm^ dcpiooMt 
Ecpatlofi (H) Gm &Xm U0 wsittifi m 
*^Jk ^ *^ 3 %o^^>^* ^4 S *^ 3 *^ 4 Ht>^^^^ ""- ^ ^ > 
Fi9«4 to 8 t^XMtmit th« plots of IdgsvitNafi of 
solubility (s) V8 til* io94»ithii« of ot»soxv«il h«iiiSo «on6«n«> 
txations* h foy tiiv«v iodidt* «fid l>i»£iid«t in aUtali halido 
•oiutioiis in w«t«p idad ox9«ni« soiv<»)t«» ¥mm tht plots i t i s 
svidsnt tlist oirsK osttalii conesntxatioti vatigss tlt«rs sodstt » 
iiiis«r tslstionshlp bstirssn tho lo^rithms of lislidt ions and 
G2 
«olt;^lU%* This relatiofishl|> ««n only btt «9(plaifi«cl lay 
mmmAm tiiitt in t!i« t^lUl cagioas of halids €Ofic«ivtsiiUofis 
only OHO |>«rtli»il«r «p«eits i » pjr«elomlfs«fitJly px«8«sl md 
ottitars «sr# x«lstiv«ly nogUg&bl** Thm Blop9 of ttio «uxv« lit 
8 partioulaar x o ^ n of haUdo i»»ne«ttx'atiofi « 4 l l glvo tho 
numfiEifil vmltto of 'Uio negative diaxgo on tHo «i^plo» «f>aeio8 
f»|Ef09IHI% 111 t l l i^ XfgSofU 
rj»m tilt f^uiy of ocpatlofi CX2> ttio folloidnf iiifoi@«lion 
( i ) I f silvox liaiidos axro presont pxodteinontiy i n ionHo 
fom (Af^ imil sT ions) tb« otpatloA Cia) «^ll l!»o aradiiCMl 
to S « K,g i^3r>*^ ah«wwlii9 l^at a plot of io§ S va I09 JT 
«dl l tiavi a alopo of «»l» 
(11) I f ailvai? tialido ia pxaa^it aa A ^ (aq) o» A^CCDOA aq) 
p^adociinaftUy ^m iqMtatioA va^eaa to s » Kj^  ^ so^^^^* 
fldMwins tiiat ttia alopo of tha ouxira s^ atwoan lo^aadthma 
of s ai^ I09 ^ ^9 itaxo« 
( i i i ) I f i^a allvair tiaUdo ia laalfily piraaint aa A^ (Ag^tAgXt 
Agx^ nagligUily aaall)tliao tiia aspatioo ;radtaoaa to 
s »iCj^  *y^So[ ^ ] •*»*^'HI *^*«* ***• alopa of tha otixva 
bttwaan I09 3 and I09 [X* J la • i* 
( Iv ) I f ailvar hallda ia p r^adosainantly psreaant aa A(|x|* 
- 2 . 0 
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- 2 . 8 
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Log A 
FIG.1 L O G A R I T H M I C PLOT OF S O L U B I L I T Y S 
A G A I N S T O B S E R V E D FREE IODIDE 
C O N C E N T R A T I O N , A FOR THE SYSTEM 
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Log A 
F (G .2 L O G A R I T H M I C PLOT OF S O L U B I L I T Y S AGAINST 
THE O B S E R V E D F R E E IODIDE C O N C E N T R A T I O N , 
A FOR THE S Y S T E M : Aq I - K J - A C E T O N E 
- 2 . 4 -
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- 2 , 8 -
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- 2 . 6 - 2 . 2 1.8 1.4 
Loq A 
FIG.3 L O G A R I T H M I C PLOT OF S O L U B I L I T Y , S AGAINST 
THE O B S E R V E D F R E E lO Dl DE C O N C E N TR AT lO N ; A 
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L o g A 
FIG. 4 L O G A R I T H M I C P L O T OF S O L U B I L I T Y 5 
A G A I N S T THE OBSERVED F R E E IODIDE 
C O N C E N T R A T I O N , A FOR THE S Y S T E M : 
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L o g A 
FIG. 5 L O G A R I T H M I C PLOT OF S O L U B I L I T Y S AGAINST 
THE OBSERVED FREE IODIDE C O N C E N T R A T I O N , 
A FOR THE S Y S T E M : A g l - C 5 1 - H j O 
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- 3 . 0 -
o 
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- 3 . 9 
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Loq A 
FIG. 6 L O G A R I T H M I C P L O T OF S O L U B I L I T Y S AGAINST 
THE O B S E R V E D F R E E B R O M I D E CONG EN TR ATION^ 
Aq B r - N H ^ B r - H2O A FOR THE SYSTEM 
- 2 . 6 
- 3 . 0 
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o 
- 3 . 4 -
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- I . O - O . I 
FIG. 
- 0 . 5 
Lo q A 
7 L O G A R I T H M I C PLOT OF S O L U B I L I T Y ^ S 
AGAINST THE OBSERVED FREE BROMIDE 
C O N C E N T R A T I O N A FOR THE S Y S T E M ! 
Aq B r - Na Br - H2 O 
- 3 . 5 
- I . O ~ 0 . 5 
L o g > 
FIG .8 L O G A R I T H M I C PLOT OF SOLUBIL ITY S AGAINST 
THE OBSERVED FREE BROMIDE CONC EN TRATION 
A FOR THE SYSTEM : A q B r - K B r - H2O 
G^ o 
iA9% A x^ «f»t h^ « « 9 U ^ l y «i«U5 tfe«* i l l * •tjuation 
ifvii4atiii9 that tti» 9i«|>« of th# c«sv« l>«tw«i«i i o e t s ^ 
anii I09 [ j f j is • 2* 
A Ql9m% @n ^ « lo9a£itliei« €uxv«« (Fig* 1 to 6) jr«v«»is 
tiiat th« 8JUip«t of tiie «tirtr®8 DiAttii«r attjiin a »«eo valts* ov 
ttatl0a» lifhtcli )iav« tak«» fov th«»« studied i t fi«v«r pirtsint 
itt ionic ot Agsclaq) o» A0C i w n aq| f«»ast«» Thtst foxsa t(wil<S 
tiaire li€3«ti pir«$i»%t ^ ifttvy low «(»fi««nitratidf!i« of dlkaii tiall^ts* 
^m int^^etion of th« I90a«i#i3i« €ui£v«a (Fig*JUS) for 
ir«^[>oetiirtly x«voai tlutt tti« fti<ifi« of tlm f»iet of th t 
^9CS} Agi ^^ ^^u va iotpr]a3p* 5^p | - i « «^«« to • 1 tfi a l i 
tho «y«t«st and in sosio caaoa i t inearaaaoa «|>pzoxiiiatolf to •a 
at tiio highos oonoantiratiofi of liaiid««# I t mmgm that tha A9)(^ 
i a tii« pjradORifiaiit oflcpiai t|>a^aa in balida «oiieint»«tioii 
iranga eliaaaii fo» tlia pjraaant ttutfiat* Tabla XVXX waRaritaa 
tha saauita obtainad ttm tha iogarithnic piota of toiubility 
and haiidt ion conoantyatioiia fo:r tha varioua ayat«Ba» 
G4 
1 4 ? ^ ^^^ 
Sy«tii i i 
AgX«.KX< l^1^ 
A9l«K£<»A«eti>ft« 





















• i «9 






A f i g 
A9X2 » ^0'^3 
A ^ S ^ 
a ^ s j * ^*S0«|* 
Aii&t}i«ip iii«ttio<S gi^m by &ttt£« Pxofi^s was iiiipU^d fox 
d«l;«xmlniii9 th« cm^ifm foxfaation in «iiv«ap riaU4« systttat* 
IMn method is «|>^U<s i^« t» «$»iixii^ iy solsa»lo ««l.t«i 
Acsanifigf ^ a t ttio co@|>i«c«« iliA| axo famed in tii« 
^atuxstod solutioit and denotini t l i* «9i|pi«3ci^ «otistdiit bf Pj 
C%^^ ^ 5 pk ) U<J^l i ) tlJ«i mimiUtft S is giv«ft l>y tho 
foiliQIIfillg 40l|^2MM(ii9ll 
U> 
tti« ooliibiiity pjRKl^tt K of ii^^ i t given t»y^  
Ci2) 
(13) 
c t " 
S «. J L - • ^ ft. ^^^ %^ r kl^*^"^ (141 
Xt i$ «^di8it that @«v«ral. 9tt» of values of i t l CMI glirft tii« 
$«3« valuts of tiMB «i9»ofi«fi% i » ^ * sffiil ftma in pjpiixsl^ lft i t is 
mt pQ&9ii»lm itm tolift^ility t3M9isr«i«i&ttt &han9 to di^tinguii^ 
#^few««fi mam m4 p&lfmsilmx mia^lmm* 
In ^ « t «®$« t^oatiofi iM} i$ @ls^iifi«dl to 
X « 
•ttcifi«(l« th« vaiu* of S i« 4tt«is)ififtt by %h* afialy«i» ^ t|i9 
toitttioii« iMi«n t M tolnbility i» irtvy ifli»t « leadioaetiv* 
im%»p9 of M in tzM«r «onc«iitv«tiofi« i% in 9«it«3r«lt utiid iot 
9ar««t «Svant«9«» 
th« tot«i coneMntvitiontt C^  audi c^ of tiui €«nt#«i 
ion «fKS th« ligcixlt ax^ o 9iv«ii t»f 
CG 
C A - U > ^ $1^^-] (10) 
Cos^ii^n^ CiT) and (18) 
11 i 
ligimd iwe^MTt n is ^vcfi by 
& thus i?«|»jrfi9i»»t8 ^ « mwaiaQ9 mA^ of il9diidi» at-|ach«dl 
•faoiilfi9 triat m a caoiiofiiel««r e«Hipi«it «f%Xm B !« a function 
only of ^A"\ • 
G7 
Dlffirtfitldtin^ •<9i«tiofi i i6) «M insttrting th« 
<lttd»l&ti«e X mvi ^ p ^ into «qtt«tl.oii (22) 
mhmk tli« ei«a$tiir«ai»its liav« g iv^ coxroapondiog v«lit«« of X 
and [^ A^  • In 1^ a% «as# I.09X i» piott*^ dgaiDSt i09[A} ^n^ 
%tm @Xcip# 0f t ^ 4Si»»re glhmm ^uMm of i f # 
7ti« mmm^atiQn of fr«* li^iuid «sn li« put eciual to 
Diffx«fiti«itlii9 lof [_AJS w»£.t log[A]«« nasily obtalfl 
fxeii ^patioii* (23) mm {)S^ 
A rto„L^li.^. m n* (24) 
At • fi»«t •|»|ixoxl®«tloii^^^ 1« |m% «<pa|, to C^ # «fKt I03 C^ * S 
i » plottid tgt^mt log C *^ Fxofs ^ o tXofm of th# jr««ultif)3 
oixvo* II 1» ii«to»dfi«il «Kl \:A3 is ««l«»il«t«d imm odttatioii C2i)» 
In thl« €»•• c*A • V s *«i«»o c^ is th« oxin^nai 90mm-' 
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L o g C/^s 
FIG. 9 L O G A R I T H M I C P L O T OF TH£ P RODUC T OF CALCU LATEO 
FREE IODIDE C O N C N . C A AND S O L U B I L I T Y S A G A I N S T 
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- 5 . 2 - 4 . 7 - 4 . 2 
Log c^s 
F I G . K L O G A R I T H M I C P L O T O F THE P R O D U C T OF CALCULATED 
FREE IODIDE C O N C N C A AND S O L U B I L I T Y S A G A I N S T 
C FOR THE S Y S T E M : Ag I - K I - C H 3 O H 
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- 3 . 0 
- 0 . 4 - 0 . 2 
Log 
O 
FIG. 12 L O G A R I T H M I C P L O T OF P R O D U C T OF 
C A L C U L A T E D FREE I O D I D E C A AND 
S O L U B I L I T Y S A G A I N S T C^ F O R THE 
S Y S T E M ; Aq I - N a l - H 2 O 
m 
- I . O - 0 . 5 O 
Log C A 
FfG. 13 L O G A R I T H M I C P L O T OF THE P R O D U C T 
OF C A L C U L A T E D F R E E fODIDE C ^ AND 
S O L U B I L I T Y S A G A I N S T C^ FOR THE 
SYSTEM : Ag I - C s l - H 2 O 
- 0 . 4 - 0 . 2 O 0 .2 
Log C A 
F I G . 14 L O G A R I T H M I C P L O T OF THE P R O D U C T OF 
C A L C U L A T E D FREE BROMIDE C^ AND SOLUBILfTY 















































































































s^3 6 0-) 
- 2 . 4 




4 . 0 
- 4 . 8 
- I . O - 0 . 6 -0.2 
Log 
FfG. 16 L O G A R I T H M I C P L O T OF T H E P R O D U C T O F 
C A L C U L A T E D FREE B R O M I D E , C A A N D 
S O L U B I L I T Y S A G A I N ST C ^ FOR THE 
S Y S T E M ; A q B r - K B r - H2O 
C8 
of C^* \ii,th th« \_A~\ v«lu«» ««Bpiit«d t i l * pxocfclux* ! • 
r i p M t t d u n t i l oon«oni4fit eujrv«« ftr« obtidiMd^ttuxs on t h * 
basis of 0€(iiation (13)» tlio paraa«t«r« }0(« [ A ] can b« 
4«t«Kiaintd and tha soiabi l i ty pxoduct K and tha coopl^dng 
conatant can ba calaulatad. I l ia aoiubi i i ty parmatass foz^ 
tha various ayataras tarn ^ivan in Tablaa IX to XVI hava boon 
dat«cnii»ad ixoa aquations 12 to 24* 
Fi9*9 to id x«i>xaaant plota of log C^ ,^ -S va I09 c^ for 
tha ayatanai /igX^Kl^ii^* ^gI«-ia«A««tofi«» A9l«KI*MaQH» 
AgX-Nal^H^, Agl«C8X«4i^« ..gBae^lti^BSM-ti^, AgBs^HaBs^H^ and 
AgSv-Kiije^i^, xaapaetivaly* Tha valuaa of alopaa f i va 
appix)xii&«ta valuaa of 'h, tha i^9»«nt nufflbai* of Uganda attaehad 
to cantsal raatal ion« Tha valuas of A* i *a tha txua fva« 
hal idt eanewritration S0 ^ v i n by C^ ^ 0^% (^ ava ^ivan i n 
tabla IX to XVX. Tha plots of logri'^naa of solubi l i ty and 
txua fcaa halida coneantrations} ara linaav i Fig* 17 to 24) and 
ahow tha fosaation of ona ox tiJo ooqpiaK apadaa i n solution* 
Tha xaaults ara tabulatad i n Tobla XVXII. 
o 






- 0 7 - 0 . 5 -0 .3 -O.I O 
L 0 q A ' 
F I G . 1 7 L O G A R I T H M I C P L O T O F S O L U B I L I T Y S 
A G A I N S T T H E T R U E F R E E I O D I D E 
C O N C N . A ' F O R T H E S Y S T E M : 






- 3 . 0 
Log 
FIG. 18 L O G A R I T H M I C P L O T O F S O L U B I L I T Y S 
A G A I N S T THE TRUE FREE I O D I D E 
C O N C N . A ' F O R THE S Y S T E M : 




- 2 . 9 
-3 .3 
-2.2 - 1 .8 
Log A^ 
-1.4 
F rC . 19 L O G A R I T H M I C P L O T O F S O L U B I L I T Y S 
AGAINST THE TRUE FREE IODIDE C O N C N A ' 





F I G . 2 0 L O G A R I T H M I C P L O T O F S O L U B I L I T Y S 
A G A I N S T THE T R U E F R E E I O D I D E 
C O N C N , A ' F O R THE SYSTEM 
Ag - I - N a l - H2O 
O 
-2.2 
- 2 . 4 
- 2 . 6 -
- 2 . 8 
- 3 0 
- I . O 
F IG.21 L O G A R I T H M I C P L O T OF S O L U B I L I T Y S 
A G A I N S T THE TRUE FREE IODIDE CONCN 
A ' F O R THE S Y S T E M ; A g l - C s l - H 2 0 
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- 3 . 8 
- 0 . 7 
- 0 . 4 - 0 . 1 0 .2 
Log 
FIG. 22 L O G A R I T H M I C PLOT OF S O L U B I L I T Y 
A G A I N S T THE TPUE FREE B R O M I D E 
C O N C N , A ' FOR THE SYSTEM : 
A g B r - KBr - H 2 O 
- 2 . 5 
cr 
o 
- 3 . 0 
3.5 
- 0 . 9 - 0 . 5 O 
L o q A^ 
FIG. 23 L O G A R I T H M I C P L O T OF S O L U B I L I T Y S 
A G A I N S T THE T R U E F R E E B RO M I DE 
C O N C N , A ' F O R THE SYSTEM : 
A g B r - N a B r - HgO 




- 3 . 0 
3.5 
Log A 
FIG. 2 4 L O G A R I T H M I C P L O T O F S O L U B I L I T Y S 
AGAINST THE TRUE FREE BROMIDE 
C O N C N , A ' FOR THE S Y S T E M ! 
A 9 B r - l < B r - H 2 0 
G9 





















4^  2 ^ 
^Sa^cg^giiJ 
ASlJ 





(A) f w tog ft* f t 3i(m ^ »li?ti 
tli« Mlubility cuxv* e«ii bt eofi3iit«ar«fi to b« eo^ poft««l 
of two starlight lino*^** ono coxvofiioDdlfig to A9X2 ^ ^ * slopo 
of (•!) in tho xogioA of low iodido eonccRtxatiofis and tho 
etiior «Qir«oi9»ofidln9 to Agl|* with • tlopo of ii|9pzoxla«t^y •« 
70 
(x") 
in th« tiifiita^ iodld* eoiic«iittatli>fiA* t{i« point of iiit«»» 
$«^tio» of tli# litim ohtiSj^^ iy^ «!xtjr4)|»0i9tin9 th« at«v« i t 
« point «li«3r« tiii» iooio «M|xi«ii «p»tei«i ttity in «<9iilil»9;ii»i 
KdtH •i«h 9tii«r loid in tti* c^paai «)»nc#nttationi» 
8lnc« (Aglp* CAgX^ * 11 %^ m 
« 0*3 
Cir) A ^ • N«Z«4!^ 
At Sj^  iPi9*aO> tN» «cin««»tir«Uont «rf A9^ ifid 
^^2^3* «£• mt$i%l «t iHijitiiibvliMi tlitn ittinsi ^ n 
•ItaiNi €« l«t i l« t i9n 
If M A . -. I 
io9K3 ««» log (X*) 
7 J. 
At Sj^  lri9«ai) «% •<}tiiui»xiiiii 
log Kg » • iO0 ( I * ) « • 0 .32 
At Oj^  i f l 9 * i a ) 
A t <M|ttiUb^liCi A^^^ " 2 Ag3^ 
* (r) 
l og K|^  w l o f 2 w^&g ( 1 ) 
» D«3I^ X 08 • 2«O0 
w 2*33JU 
{ • ) AglBjM^aOr "Hf 
At Sj^  A9^x^ "• 2 A^l jr^ 
(F i9.a3) 
log Kj^ • log a»log (B iT) 
• 0*602 
Syst€» 





c;o8i|il«ai i o n * 
Agig*"* A 9 l | * 
Ag ig** '*33l|* 
Ag l * , A 9 l | ' 
^ 9 ^ ^ » A9I2 
^9#*3*»Agai5 
GOSJI^liKtt 
^ 9 3 ^ 2 * ^ ^ 3 
t laag lg f t l i ^gX^ 
C8A9 l2 * ^^^X3 
M y g ^ s * K^sXg 
{'a A^sr^fl^^j^gpiTg 
Caii«t«nt» 
JC^  « 2«0 
1^ 3 • 2*2 
Kk« • 2» A 
tC« « :^40 
K i • 4»0 
C») P«»i tlt» filotg of X msA CAT » [Al ^ [A]^ 
Fig. 2a to Fig. 3© jriprMent th» plots of X v» [A]* {A]^ md [A^ 
fo« %im 8Tf«t«»« A^*KI«*l2p» AgI*riaI»Hj^» A#««C «^«»Hj^ | A<3^»mm^Bt»^j)$ 
A^s»!}aa«»H^ ftnd A^»43x*li^» »t8i>«fstl^lir» 
X is a«fifi«d a« io9 X « i io9^A»]« tli« yaHiftt of X hmm l»««n 
««i«itl.«t«(l and «»• givin in Ti0i« IX to XV£ fox th« vaxiouft oystw** 
X i« alio xolatid to [A^ l^ y tlio «i|>j;«tsiofit 
i • ^ ^ Pi CA'l n^ (l») 
Fox •valitatifig tho valutt of ci«pi«dtir «of»taiit«t |^^ * p2 • ^3 *** 
plot of X v« [A*]^ ohould satisfy tiao conditiona t (1) i t ahottlJ b« 
linftwr ana l i i ) i t should iiav* a unit iiitianBi|»t» If th«t« 
tm «iijndit&«>»9 as« not satitfitdi* «lt}i«r ttit fosmatioti of 
coia$>i^  ^i«i«s i» <lmil>tful dad thc««fox«» ««l«iii«tiof) of 
CQ&api«id% «»iiatQnt i s m t {>dd9ilil« or the f<iim«tlofi of 
oo^i«9i i s |K»09ii»lo but aiio to mme tmmtm (voluo oft^^lit 
iroxy ansli oir ios^ol i t miy fiot po»sil>l# to ovralusto 
ooe|»X«xifi9 coitstmts* In ttio @y@t«Bt Agl^ liaX*!^ ^* Tho plot 
of x« v«[A3Cfig»26) 9i««s o unity irit03ro«|»t only ot 
conc«iit«ati<m «^ovo 0*9ia of[A*lCt»io fsot io<ji4o oonc^fitirotiofi) 
« » « , » « i n 8 t» Pi v . i« . Of a.0. Th. plot of X votAl= I . 
«^mig$M0%%l'f iiftoair {^ assin^ thiroti^ li oxigiii i^ittsrofoiro* i t 
i s not f»080ii>l« to «aiatl«t« p2* 
Iho bohovious of A^'^lmH^ (fi9»2&>t <^ 9l*C0£*Hj^  
i s similas to i^gl'MeHmU^ iy6tiBi» mi& i t was not {»oo«lblo 
to ealoulnto valitoo l^ oyoiKf p^ « In ttio iyst«»* H «^«•il^ ||Bv•HJJp| 
ttio iiaoay plot of x vsLA*]Cfi9*3) 9ivo« • unity iftt«f««pt 
upto txitt f»«i toxorai4o ooficontvotion of UM^ tho olopo 
mx999^ni% to ^j^ voiuo of 2.2V Ttio Unow plot of X iri[Ai^ 
9iv«« unity int«s«i^ f3eoBi|>*j^  vftluo of i*€fii omravd «nd ^ 
voltto i s found to lio 1«6» 
In ths systSB A9l«ICI«^««tons and A^ x^ ia^ fiSiOH though 
tho plots of X v«[A»^and X vstA^^ (fig*34 and 32) •»« 
X O 
I.O 
2 5 P L O T S OF P A R A M E T E R X AGAINST 
T H E T R U E FREE IODIDE C O N C N . A ' A N D 
ITS S Q U A R E F O R T H E S Y S T E M : 
A9 I - K I - H 2 O 
0 .8 
0 . 6 -
0 . 4 -
0 .2 -
X O 
2 6 PLOTS OF P A R A M E T E R X A G A I N S T 
THE TRUE F R E E IODIDE C O N C N . A ' AND 
ITS SQUARE FOR THE S Y S T E M ; 











0.2 0 . 4 / 0.6 
A ' - A ' 2 
F I G . 2 7 P L O T S OF P A R A M E T E R X A G A I N S T 
THE TRUE F R E E IODIDE C O N C N . A ' A N D 
I T S . SQUARE FOR THE S Y S T E M : 
Ag I - C s l - H2O 
F f G . 2 8 P L O T S OF P A R A M E T E R X A G A I N S T 
THE TRUE FREE B R O M I D E C O N C N . A ' 
AND ITS SQUARE FOR THE S Y S T E M : 
A g B r - N H 4 B r - H 2 0 
A /O 
X O 
I . O l -
F I G . 2 9 P L O T S O F P A R A M E T E R X A G A I N S T 
T H E T R U E F R E E B R O M I D E C O N C N . 
A ' A N D ITS S Q U A R E FOR T H E S Y S T E M : 













_ A / 
/ I 1 ~ 1 
/^  f 
/ / 
A^ / HP ^ V 
/ 7 
^ * / 
/ • / 
1 1/ 1 1 1 1 
0 2 0.4 / 0.6 0.8 
A'-A'2 
l O 
F f G . 3 0 P L O T S OF P A R A M E T E R X A G A I N S T 
THE TRUE FREE B ROM IDE CO N C N . A ' A N D 
ITS S Q U A R E FOR THE S Y S T E M : 
A q B r - K B r - H2O 
I 
V <1 
Unfair but iti^tNix ^ th«i» U 14k«ly ^ hmr% t rniitr int«K«i|>t 
^ » to v«xy Imv v«JUi« 0f x ^:e{A*]* 
and P2 <^^ » y«ifi«*s ayatitt* ana givtsavi^rag* v»iy« «f solubiUty 
\f8ltt«s Of €mplmd.%f constants 
flfiSfQ t l l # |ll>tHli6 o f K 
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(4) atiigtndi UMM 
&| sHnffiv tilte«t« mA |»ota9Sliii3 iodld* «€r# edxid "to 
ivat wasHfid xmmt«$lf «^tti d i s i i i i ^ l w#t«r unt i l th# «rashiiif# 
w«rt f»«« of mi filVQ» ion»» I h t px?«eipltat» W8» f i l t « r i d 
th»>u^ a Q^ eintir«d i»»icil»l«i th» s i i v a lodiil« |ir«el#ltat0 
A»fl» Oxadld potm»l%m i<»<^dit i0»0*H»> «ras iidol foap 
»c»lt^iil.ty 8tiidiit« 
Far«»lilY s^xi^if«i «(»lliiiii «oi»«ltinltrit« «««9«nt i^s uttd 
fo» the •«tl»atlon of pot«««iMi* 
Stoi^ •oittUoii of sliviet iodide in potMsivn iodide 
w«t px-«p«rid «• foiiowtt 
Matr«t«iy iii&9l^«i inoiMit of pot»ttiiitt lo<lldo «&• 
<ti8«olv«d in tho Mlvwit (wAtir ox a«itofio), Silv«r io<liilo 
w»t addttf to thi« «olutioR i n «Rftll b«tetiM with oofitifwoo* 
7G 
stljeselaf ttfitS.1 no mm o l i% i^m®lif«A i f i th» i>ot«»«4*wi 
Imttoia, t i l * if«id<ia« wa« filtmm mA wii.fli«(t ti|»Oii « «iii%«r«ft 
«mi^il.«» T<»tfti «^9»it «9>f 9il^m %&^49 &M9^ to t i t * 
9Si^ « tlt€^ »^»tiiit of 9l.l.iriar i&{!l<^« |»jrtt«tBt i n ill© «ta«k 
SoliitoiMty is«aaiit4K«iitt w«r« eas£i«cl out i n l>o^ faedia 
«4i^«tdtiii'jf «&<59t^n9 td t i l t f#ll«iid»9 tcliteit i Biiimmt 
i«»iv«i!it i n «• t<» km^ t l i# t u t a l ¥0JUiHi« t@ii«t9nt# l^&n l i i i t i t io f i 
< j i . f f i i r ^ t ffamiftt® @f ^ 1 ^ « P I#^<St |iir«^|>l'lat«<(iii «v«ty 
th« fi»li««iln9 tJ^ l tk 
SniUffii M»# V&l;iai« of Siotk M«ton« 
Ho* «oiyity>afi t ^ « n ^M^ 









' is ai, 
20iRi 
a&mi 
10 s i 
0 aj . 
H ci4 
10 n i 
s n t t i 
so >iii 
2% M I 
« 0 M j i i 
^nO. 3 » i 4 
I-J f"J 
th« iH|>«m«t«iit ii<pia« ii«ir« «ialy9«S for ^ i v i r and total 
Btetsfi lEst&Uol «st«fl? mm oddcd to tli# J0 ed povtiofi 
f l it i!r«d on pr«¥loittif ipf^^ii^ ciot«r6d a?M«IJ»i«.i9d«liid9 
^&l«il and vidgbtti* t)$.ifm:moe in ifffll9lit« 9av« th« wsmmt of 
i i i ir«f l,0<il<i« |i»fleipitttt«dU 
Total io()id« «on(s^itr«tiafi in tli« 8iiptsi»(i«t«f)t lS.<|iildtt 
nat dtt4imi»@(t |K>t^tioi»«iri««Uy ndl^ t l i t lii»l|» of tilviKti^ 
9liv«r iodid* olcctiodM iiting satutratoi caloval al^txoda 
«» ««f«yiiiet €l«et»od«t 
Toslin&iial*a t l t i r a t i ^ potafitlomatw waa u$ad foar ttia 
ibov9 aatlaiatlona* 
Soii i i iUly iiiaaattraRifita liavt li«f» «avcifd out only fov 
tha ayatflaat A9l«ia*li^ and A^MU*A«ftoiia« foJt t l i * «of»p«Kl) 
•yatina tlia pgmfimtlf datiCiftlAad aoHibiMty dat« *^ liava 
liaan uaad liar a fo« aiathaaatical and graphical traatnant «ttiUli 
haa wablad «a to daxiva aoiat fjraati paviaiatara. 
A(^ C No 
.^TH'^H 
CllCl*^ HCi^ 4t^ { CliQi< i^«»H^» aiCi4k:i«li|p| OmioUBv^lipi 
Qm»>im»M^i Qii^ui^ii^i aiJi«ia«^«toa«i A9i«iat«a^ md 
A9S«^ «»A««ti9ft«» Tli« Suitability data iox Cud) sy«tii&s h«v« 
«»filf p9xm0%^m» iiav* bi»eii «al«iii«t#(S in i^« iKixlu Tli* 
soli^ility i&«a€H««i«at« hmB bwm easrsitiS at 2S(^ kmpXfn^ a 
constant ionic s^as^tli of 2«0« Fi9t i to ^ oho« plotat 
( i ) I09 A ira I09 S i i i ) io@&^  va iogC^S ( i i i ) io0 A* va I09 S 
a ^ Civ> ic i^ a A| A^  «i^ A^ for tlio imaeioua ayatana* S«A» C^ ondt 
A* ara ««^paetiiiN^y tlit aolndDilitifi f»aa halida coiiciiitratiofi» 
total tiaiido ooiMsafitratioii md txiia f ;r«a tiaUilo oofHj^ witsatiicm* 
Tha tliaasatioal basis of tba valuation of tha 
aolnOftility pairai»at«rs anci thm ^lota baa i^ iMMOy imm daaezibatf 
in tba iaat ebt|»ta»(XIa). 
i i ) CuCl^ HCWU) 
III m i» i»iip nmtJkim 
Tba valuaa of solubility s mA aatitaatad f»aa iodido 
aoneontrationa,^  A aza grivan in tiblo X* Tablo XX ««aftaxisaa 
tho valtiaa of vaidoua aolubility pavoaatara fot thia ayatan* 
mmilUHl iff I l A 
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F I G . I a & b L O G A R I T H M I C P L O T O F S O L U B I L I T Y S 
AGAINST THE OBSERVED A N D TRUE FREE 
C H L O R I D C O N C N , A A N D A ' FOR THE SYSTEM: 
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FIG. 2 L O G A R I T H MIC P L O T O F T H E P R O D U C T O F 
C A L C U L A T E D F R E E C H L O R I D E C O N C N . C A AND 
S O L U B I L I T Y S AGAINST C A . F O R THE S Y S T E M ! 


























































































plolMi fi^f l«9 A* ifs i o f S C f i ^ 1^) %lm Xa&%^&%m « u n i t # S ^ ^ 
«o«jpft8|pi»i»llii9 t ( i I « i «{»i|»l4Qf imm^irn* P i t * 3 »«ipiret«fitfi p l o t s 
«^«»tt a» X ir« 4 * ^ plj»% i f i g » ^ 1 8iiQf»9 t h i s Imfiii irl iw^ 0mm 
4 * ^ 1 * f l i t ®li»|»# n f t h« «»ifir@$ f i ¥ # -HIS %ralii«# «rf i j ^ a^mi 8^ 
m JUS and JUi* £ii«|»ifptiir^^« 
( i l l « ^ 4 * U j C i * f i p 
iHWWWl l»i lllWllOlilli l«i »>ll«liiil>lftw 
I n t9b%^ I IX» t i l t i#«lit«i 0 f i ^ l i t t a l i i l ^ t ^ ^ ^ ^ « 
«9 t i i i « t« i f3r«# € l i l ^ & ^ «»i i«tf i t»i i t ldf i f h msa 9 i « « ^ Fi9*4« iii«i 
•i»|i«« mxwmip&*iM.n9 ^1,2 9m& JU t^ t«t|»«i»tiv»iy indi«ii'liiti 
'^Ml f#iM#ti01l 9lf JltJL 90fi9|llr4HK# f i ^ i d i d t l l# i i lpRit i iBiC 
pl»% o f c^ ^ v« €^Sy t r i« i i f t t w p i o t f i v « » « iPaitto o f 1 «oxiroa» 
{>oiidiiii9 ^ 20Z* t h i s v«lu« iiwr hmn U9«a t o « a l a t l « t « A*» t h t 
txyo f « • « « ia»»ia« «o»c«iitK«tioii «tMl o t f i« r p»i?«a«tt9Po g i vw i i n 
t l l l l iO 4« I l |# p l o t * o f X V« A» «lld A»^ «P0 |NI|»3:0«0nt««| i l l 
82 
piii iiir iiiiw»)iiii rr ni'-iriTii n~"TTrT- - i r m - " ii i .-i-'"-—-Y~T~TfT"''~''^'"''*''^''r'~~'''~''"''-T""~*''*~"'~^^ 
S OfUKMitrii^Qii 
CEftliBatiill 
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FIG. 4 L O G A R T T H M I C P L O T O F S O L U B I L I T Y S A G A I N S T 
T H E O B S E R V E D AND TRUE F R E E C H L O R I D E CONCNS 
A AND A ' FOR THE SYSTEM : C U C l - L i c l - H 2 0 
- 0 . 8 - 0 . 6 - 0 . 4 - 0 . 2 0.2 0.4 0.6 
Log C A 
FIG. 5 L O G A R I T H M I C P L O T O F T H E PRODUCT OF 
C A L C U L A T E D FREE C H L O R I D E C O N C N C A A N D 
S O L U B I L I T Y S A G A I N S T C ^ F O R THE S Y S T E M ! 
c u d - L i c l - H 2 O 
X 5 
F IG .6 ( a & b ) P L O T S O F P A R A M E T E R X A G A I N S T 
T R U E FREE C H L O R f D E C O N C N , A ' A . N D ITS 
S Q U A R E F O R T H E SYSTEM ; C U C l - L | C l - H2O 
84 
ivitli 4 unltsy ifit«ffeiipt iiat « ]ran0« «^to i«:i3 fy«« € i^l4»9dit 
ami «i>f^i»itaratl0fi^ vs ^*^ Iifi«dt iiXot of ligi 6l> iMlth * unttxy 
ifittiviK^t has • r«ii9# txom JU9M ofwikx«|« for fsr«« ehloxidt 
Ciiiiie«fit3ratli»fis* |))« slopes of th* mti^m m* ^^ m¥$ JUO 
co3»ttiipoficllfi9 to tho ¥^it«i of PJ^  aim p^* ir««I>«etlv«ly* 
( i l l ) CtlQI><»KCi»4iU} 
miiiumi urn—i«i«w«#iiMiiiJSliiiii 
In tit>i«9 V asKi VX» thd iraiuos of A» the ostiQatad 
laEToe cliloxida concantratlofi oxl s» tha 80ilt;^ility* aiKl tlia 
@oli^iii% psiffioat^at o^» A% K and K asa i^iraiip sraapacUvaiy. 
Fig* 7a 1 ^ ?l» art tti« iinaafi plota of iof s v i I09 A aixi I09 s 
ira I09 A« :raa|»a«tiy«ly idth alopoa of JU3 in «aeh caao tiius i 
in^ieating tha fi»xiaatioi% of i i i ooiaplaM* Fi9»8 ia tba plot of 
log^^s va JU>9 O^  si^inp a alop* of tiovxaapondin^ t» li "" 2»2. 
Fi9*9a and 9i» a^ o Ilia piota of X va A ami A^ « »a^a$tlvaly* 
Tlia xagiMia of Unaacr plota «ildL^ ^va ufdt intagrcipt ava i*6 
to 0*6 M uf fxaa chloxiilo coneant^ratloii tax k* and 1*6 to i« HI 
foip A*^  «a«p«ativaly» Thaa« piota hava aiopaa oorsratponding 
to 1^^  and p2 valuaa of 2^0 «nd 1*6 xaapattiv«ly« 
Ti&Iaa VXX and VXXX ttUEsaaaxlxa «q|iaxiiiiaiital aoiu^iUtr 
data a»d ao^utad pavmatava xa^aotivaly* Tha plot of I09S vt 
85 
!l<ft8klKiiiifii ft 
SolxiliiUty ^»ta fo^ 1^« System cusX^lK^WijO 
SoJUH l^JMLtf too B fo%«l OOcMciDt I09 A 
® Coiictntapitiiofi 
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C P L O T O F T H E P R O D U C T O F 
A N D C A L C U L A T E D FREE C H L O R f D E 
coNC. CA A G A I N S T C ^ F O R T H E S Y S T E M : 
C u C i - KC I - H2O 
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G. 9 ( a & b ) P L O T OF PARAMETER X AGAINST 
THE TRUE FREE CHLORIDE C O N C N . ( A ' ) 
AND ITS SQUARE ( A ' 2 ) FOR THE SYSTEM 
c u d - KC i - H2O 
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F I G . I O ( ^ & b ) L O G A R I T H M I C P L O T S OF S O L U B I L I T Y 
S A G A I N S T T H E O B S E R V E D AND TRUE F R E E 
BROMIDE C O N C N S . FOR THE S Y S T E M : 
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FIG. 11 L O G A R I T H M I C PLOT OF THE PRODUCT 
OF C A L C U L A T E D F R E E B R O M I D E C O N C N . C A 
A N D S O L U B I L I T Y S AGAINST C^ FOR THE 
S Y S T E M : C u B r - L i B r - H 2 0 
F I G . I 2 ( a l b ) P L O T S O F P A R A M E T E R X 
A G A I N S T THE TRUE F R E E B R O M I D E 
C O N C N , A ' A N O I T S S Q U A R E FOR 
THE S Y S T E M : C u B r - L l B r - H 2 0 
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i|^«oa6hlti9 to i and 2 tlmf indicating tti« fo»»«%i«m of in 
4^ j?««ii^ fiElifig {»l<»t (Fi^im^y iffith A* 9iv«» only mm mli&pw of 
i*6 iiKlifCiatin^ ih9 pmnm^m of n a i^ otapltK •p«ei«$# Tli« s»Xotft 
of io9 C^ iml iogC^S (Fi3*li) also fiva tMO 8lo{i«t «oi««»» 
pondifig tft 1 vftiuM of i» 3 mi 2*4t 3r«i^«etlv#iy* tli« «cH^mt«d 
^ata in %^lm B «7« fiir«ii on th* i»a@is of 1 • i»3 aiid 2*4, 
ff«t{>fetiv«ly« lh9 plot* of X vt A aa& X ¥• A^  {H^XZ & moA b} 
9iv« tinit intiBEcilita iti Utt €»«• <^ io3?ifSa concftitsttioa wm^m 
of 0 t t l»4P and 1*411 ofiirard«« sraipactlvaiy* tha aiof^ aa 
indieata tti« valuat of ^onplaiiity eonat«»it« 6j^  a<ii ^^ « ^ 0 
ani JUd» ra^aetiiraiy. 
(V) c«B»»»K»»»itjp 
labia IX audi X iiis»i«fi«aa tlit aai^ axiitiintai iraiiiitt of 
Goltiiility and tlia valitaa of aolubility p«ram«tari»«tap«etiiraiy« 
tlia piota of iof A va 109 s iFig*i3a) in^cata a alopa of a»0 
«or«ftpondiim to tha foxnatiof} of ItZ icmxtrnt) foa^lax^tha 
eoirxaafioiMliiig plot with A* (Fi9«iJi) imfiaata^a aiopt of U4 
eoxxaapooding to i«i oonpiax fojenation* Iha plot of 109 C^  va 
log c^S CFi9.M) giva a aiopa i^ jTzaapomfing to a vaJyita of 
II • 4.0« ri9*i^ jTipraaanta plota of X va A audi A ,^ tlia Unaar 
GO 
SGJtQl>iU% ^btd fox tti» Syetii I aiB»»KB^»iijp 
<«l«<i»»ii»«<ii«iiiM««i»i«»wwii»irt«>iM<N«B«w»«^^ will ' iiiiiiiliiiiii in » mimi i i i i—«»i i i«—iiwiKi iiwi»ip«»»pM)»iii«miii»i«<«in»Mi«i—ii>i«»iii. 
0*46 ««U*3II a.oa 0*35 
0.40 -0,39 A,«3 0*ae 
0.33 *0*63 ! • » ! 0 *B 
0*2a - O , ^ 1,40 ©•l» 
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^•0$ «i»32 0*69 •0*19 
0»03« ^U4^ 0»6l «0»21 
o.oar *i ,a$ o.«6 •o.aa 
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ITS S Q U R E FOR T H E S Y S T E M . C u I -
L i I - H 2 O 
94 
to JU8 aiKl JU& fex P I ami jB^  »«i^«etiv«lr^» 
Tli« tlf^is of JU>9«citixsl« pi<»t« (Fif^l^l of «(»ly)iliity 
th« fowctiaa of l i l «cPS»Xex« Tti« plot of i09 C^ vs C^ S^ (Pl9*l7) 
3lv«« vlopti «0x««^ ;Km(!lD9 t0 1 v«lii«fi ^i $*2 ot^ %ii 
Mittprnfi'^lf* %hwt9i&i%, 2 a«t« of para@«t«r« ti«v« betii 
•ipilJttii^ M «o3?ir«ipofidil.iigi to th« «ofie«ntr«tloii ir»i9« giving tno 
Vdiii«s of B t)i« ir»iu«s of pmim«^mn m* 0,vm in tal>l« l ^ 
f i9« 10 sliQivt tli« plots of X V9 ^y ^^* tk« iraMim of p^ am! ^ ^ 
Ivavt li««R «v«l»ftt«il faeom t$io •It^*^ of tli« 8«6tioii« of Un^ffi 
plots ^1^1^ a iifiit ifitsecipt. Tlit vsluts of f^ «n^ p^ ^* ^ ^ 
«iid JUS^  «orip«ipogiditi9 to tlio farso iodids c^f)««n^«tioii irogions 
of 0*0 to Juan* 
{VlD ciiX*ia*Aeotoftt 
Foanaatioii of Ul «oiapl«t ip«ci«ft in iiKli««ttd by tfe» 
slqpo of lo92rltliid« piott of oolu^Uty mnA faroo io<lldl« 
€oilC«(it»«tloilt (Fi9*19) plot of io9 C^ «li4 109 C^ S (Fi9,a6) 
«iv«o i^t» yaluo of % « 2*2 f9w wMeh A»^^t tm% ivm ioiilii* 
coii«iiitr«tioii has boon ««l<yl«ti4 ond otbOKp p«ras«tir« hw 
h9m oiralitatid (ttf»i# 14)* £t «f«t not posslblo to oiraluat* 
95 
<j»»»«l»»l»i««'l«»IIWIii illWI'lH •••ll-»MW>>»»"«f««ll»«»<»»WM<!«»»Wl«»ll»««aMI»l^^ IIIIIIWW 
A 
IHIwwmMiiWiFiiwiiniiiiiiinii imiiiiiiiiiiifciniiiiniiiic II i w w i i W K i u i i i i i K I.IIIIIII iiii. imiiiiiiiiiiimiiiii Mi inwimin i »i miiiiiimiiiiwiiiKimiri ii 
G»06f »JUl3r 0#l3a •O#07 
0»08» * l*0» 0*A^ •0*1$ 
0*09 i6 «JUO# 0,4jl *0i.74 
iiniiwwiow <<iw»ir*i'W»iimii»»» • tiiwWiiHB—wiw<iiiwi vmi-mmMm>iMi''**mm»'Mmmtmnmnm'*m\m0M»»mmmt''m 
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F I G . 21 a &b PLOTS OF P A R A M E T E R X AGAINST 
THE TRUE FREE I O D I D E C O N C N . A ' A N D 
ITS SQUARE FOR THE S Y S T E M : CU I -
K I - A C E T O N E 
pj^ o» P2 *>* f a * * ^ *^* p iot i of X v i A', P?^ 'P? 1^911911 «»eh 
plot %% \Xtmst tNit i^9^«3r of ^ « t ti«« UAli lfittt:c««|itloii(Flg«21,)* 
t h i t i « Outflow valii* «t h ar^iUlUiig f«<^ ]f«i«tiir«ly hl^htx 
«olill>&Uty of CuX in ^ fialtttioii* 
Lliicat plots of \m S v^ ^ ^ ^ )»i^ ^^9 ^ V@ 109 A* 
(Pi9.22) 9a(V« t i ^ t of 2*0 «fid 3>0 corjptS|K>fKiii}9 to th« 
foi»»a1iIi>ii of i f2 afKS 1%Z (Agit t a l «Q^lfi9c i^«6l«s« Th« jpilot 
of I09 C^ vs I09 C^.S (Fig.23) gives a «i<^« corx;fss>ofi<Sing to 
1 » 3.6 f]KMi «ilil€li «ols^ility pfiorieittQs-e tiav« &e«ii ^vs^atoEl 
n^ul ^ « 9ivffi(i i n Tatii# i&# f%%*M ^smm $>lott of x im A aM 
iv^ « ^^* t)i« plot of X vs A {fl9«2#) 1® not XiftOdir sixl i|^ «ar«foir« 
i t li«« fit»t l»«iii «ottsid«r«l f(i» t i l t «vdliiatio» of ^^ Tlie plots 
of X im A^ Mid 'i? Iiavo aoist artgioii Ii«vlii9 ui^ty iiit«P<&i|it« di«l 
fson tilt t loptt of Vx% \Xxmm plots v « l u ^ of jS^ diiet 1^ 3 h«v« 
t>««ii «valti«t«d andl fouiKl to %m 2*4 ami l*t&« ir«iptt«^v«iy« 
f i l ls i « not «ii]^ixicin9 9ineo only t l i t fomatioa of i<2 «rA i t 3 
ompliK is «9i(tint f«oia I09 A oa? I09 A* vt io9 S plot* (Fig. 22). 
(IX> A93:«Ki;«^««tofit 
T i b l * 17 «i»aoi«3Pi««i thf ««piriio«iit«l data al>t«in«S fxoft 
•olitf»ility i3Miuxiii«fit«* Fi9*29a %\«inm lo^tlwtift plot of S 
v» A» tli« liiitay plot Hat a alopa of 0*8 iixii^atinQ ^ a foimatiofi 
of i t i «ofttplax* Fig.26 i t tha linaav plot of I09 C^ vt I09 C^ S« 
98 
SoJLil»lU«)f 4a%« loir th * Sy«t«Rt ^{^»CI»H^ 
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m vaiii« of i • 2 4.9 ifidi«atitf hf Hi* «JU»|i« of «h« mx^m 
M%%m thl« vftiii# tilt solttfyiiity p«rM«%tr« lia^« i»««ii 
wtXtiatid (til»it I8)« Xt ««• not po»titii« to ivaltistt tri« 
«osil^i«iity ^fist«ttt« imm tli« plots »f K ir« A QJT A^» Aithoiigti 
t^t pyttn mcM liiitar iKct fii«t)!iigr of tli«i bus tmit if¥t«fe«^t 
«t dfif coiic«fils«tlofi «an9€ (Fi^^afK tlil« in i^ Sfsl^ akiiY dkt« 
to vtary Xew val^w of A md A^ in ttils «)f8t«i hawing 
<iOHip9i»atlv«ilV Itigli fioltilt&iity of silv«p io<y.d« in potdstitsa 
io^ant 
T«il)io ^ iu&nfiritet tho iraiuea of «an|>l«dlty eonttantt ^^ 
mi$ f^ §m tho v&sUm^ &f»%m** 7ti« iw«r«3« vaiufti of 
v<iyg of «ogg>i«tity «on«t«nt«» pj^  jmdl a>| a» isaifulatil 
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I 
3 3 0 I 
3*« ^ a . * I I t I ? ¥ ? ? 
8 g t 1 
1U4 
3* H« li#«f and <i* Labeas 0i^» dtieli* C1I«GI* tlfia*^  M*"^ (if331* 
4» {*«N« S%fSm mad Z*Z«li«i ^•Fli^sik* Ctl«(Si« J |g^ 223 (1933)* 
^ QtU* Hiix£i»t J^.PxoCftiioyai $oe«» HSU ^IB (1.940)* 
4* P«fl# MalUcy S*£l»P* asteafi and s«A*AI»t Z* sumx^m allef* 
?* ^*ll« MdlUif s«ri«i^ « liQtm&ti m4 ^*u%ti&iXki it>id i 3 | ^ 37^ 
Su iAn Ci967U 
9* i^mH* Vmm» ^ a l t <!» Cti«Qu PlxytSlc» SSU i^'90 Ci9^}« 
12* H«llwi9» K*t < "^ wioxg* ChM# ^ , ||>7 (1.900)* 
13* W«Xfl«Xt At H«i«(« A««tMlutlii9«ll mf d«fl Cl«i»i«t« <l«r 
•!MMr9aiiit€tli«A cli«ii«« 3td Ediitt P* 300* Vl«»«gi» 
3i*«an9ehir«i99 1913ii 
1»« L«i««»» IC«H*c Z*m099* tlllgmm Chm* 304»296 (I960). 
105 
16. y«t»lialir6i(ii« K«af Zli, Fif# Khiis* 2d« 842 (4932) 
18* J*H* Joxit* ffintf D*S« Hastlfi t J« Am* CiiiBi* Soc* JE^  
U* ( i ^ ^ ) I3d2| l a U9&JI) 369. 
20* V* MiUe#ir&$ and D* VasilJ«piflfi i 3itUU a<»«» Ch«)« a 
T«clsn»li»9« Ssir^vuo (Vogeclavlff) 1.9/20 (4l9TJh7a)« 

103 
Th« phQ^9 Magmas liavt bem i^tatosly applied foir th» 
dtutdy of various typwi of hetiaQ9<fi«9ii« «($iilil>3ri« mn^ hmm 
b&m ii3«l in 90iviD3 a lmq9 me^m t»i |»h^@ieo»(;h«r:ii«iil 
psf^ltms* tties* ^obivis inetodft sifiaration of {niir« etieoiodie 
from tlie&s t3l«%»3r«B(^  ttie pjr<l>a»3U(m of 4oiilii« o^ispoumi^  m^ 
tN«ix txyi)£«t«9» th« «y4$ii« tia# of esothcsr ii^ noi^ t th@ itl#it 
fiKtent to tfi^eh an ms^v^^Jimi m cSliutioji of a systca 
slifliii^ lio ^ii« in oxdior to obt^n tli« l»«st aeonocDioai ir«8iiit» 
an^ hltli #a l i ty px&^^%M* in the bagifiing of tliii^ I^ MI^ H^F^  
tl)« j^ hasa «iil# has baafi foundt inavittliii i«i aoivifig pxoblacaa 
salatlng to maiaiiistgy* In fact tha <l«v«i<^ c3ai»t of in^sta?i«* 
aiif i s^^ant ailoya i s soialy c^ a to ttia i^ liaaa diagsait'i of 
varioys natallte a^atvsa* tba l^iM^arboii ayattp ia l^a bast 
iiiuatvatioa of ^ a uaa of i^aa* amla Ifi ii«ralo|>ifi9 maaaxoua 
garadaa »f at*als and in obtalnifis ataala of tailox isada 
^xopavtiaa. 
in 1827 Mobiua introducad id a tsiangulay oar triiinaav 
cooirdinataa i«har#>y iiointa dapandant upon tliraa vaslablaa 
could ba piottad providad tha ^ixd vaviabla ana dapaitdant 
n^ pon tha ottiar «M0t that ia» tha «i«i of tha thraa ataa ccyual to 
unity m mmrn othar atandaard* tstiiiard oiiba^ uaad txiiinaar 
107 
<>f tl i« C i^ i i f i x ra l t i t an^ i ^ the irli«dierd« f^x i9ctBi{»i% t h t 
unity o» lm««fceicl# aootiteooia^ »Mid« tb t ^<lft of i^# tirlaiif l « 
Ills t^tniKiasi^ti^eli i s fKm eofm»iiiy uettl i>tttii<la«<l fe» {ik>ttlii9~ 
pto©#ii« t l i i ^ t i3«® t«K} «irp«rli9«i!i%9l. tar«a%}ii»t8 «tfail«lii« loir 
^ « ^19 c« l t t tud !•«%«» i s iciil«$ t& t i l t ^Mt»^«# iHit fK»t i n 
«if f i f t i«nt «$iwiU^iMi to ^@t$»l*irf a l l the »oliil« f i i t ffiiirtti9« 
i t t ^ t t t t i iox Mmwl lieyirt at t 4« f i f i i t t twyitst l i tst i n 
ejTdtat t9 t t t ^ a t<|iiiiil»xiM»« Tlit syntax* i t thtci t l l i n r t i te 
t t t t l t «t tp te i f i t ; ! tmii^m9!tmf -mA mm^ i>f t l i t ^Imx mipme* 
nttwftt U<9ii^ «n«lytt^« Tht xm^mim of Hit tolutidft i t 
thtn f t t t tnttd t n l w^|^«l« wxi t l i t ««t irt»i<l« mmXyM hf 
cilssoivifigi i n «r«t«r« Tl i i t |»xo9t»« i t i r tpt t t td fo» mrmff 
103 
iiiit^iir«i ami i^« solut&^m antt ir«t iF*«ldM |^ o&iit$ use f>l0tt«d 
«3p« th«fi ioiiied diKi ^ « ii i iet {»edue«tl» 4^9t l,«&s than imo 
lin«»t p^^«r«l>if «i03?ttt 9l^ »t»l<& s»««t ol «^ti soli4 pfeaaft imd 
«H» tli« «i^U«Qt4dii of ttil« o«tiiCKl» exr«# i»aa<l VQII4<^^ 
(M f^vioiisly tills i^«yio^ i« €i|^Ueal>l.« to t a l t vg&tmat liaviii@ 
i|»p3?«Ciiid»l« 9olii i»li i^ in ms%m ojr other 0«dla« 
I n «^fith@tl« 4iim^^ i<s( @<itlt^ ^ « ' <iQf»$i],«t« imalysii of 
tli« e^lntioii i « ^mtk«d Qift ifiitend of wet 3r«sld« and tims 
9&ir# t i i i p&ints an tite ^&gsemt %h% soiutiom {»oiiit <m th# 
i^:rv« m4 toBplm point ( t i « point) «i i l i^ £«i^l8««« «7»t »o9S4ti9 
point* Th* coe^itx piolot xi^r«t«fits tti« ^oo^oeitioii of ^ « 
•olitf ptias* obtainadi tiy tlio c^lffaranct of estliiatal audi 
thaoxatlcal vaiuaa of ^ a aaita* 
TIM aynttiatlt eonpi^ istt^t^t tiiotifli Imtt a«aiirat« thi»i 
tha «at saalijtoa laathod* la Idaally ^ I ta l i l a fox i^parlngly ox 
iiaaviy inaoiuliia saXt ayatasa aiM^ H aa ^llvarix) liaU4«8« 
coppaerCx) haildaa* BaSQ^ at«« 
Aiioiiaat tha inaoluli^* «alt^» tha aoi«ft>iUty i»aiiavioifir 
of «Qpp«r(x) halidaa haa l>««i imraatlgatad in «oiiai(i«Ml»l« 
109 
details Immhiit^ phm% dingrawi* HalliK mni mmwum^^ 
«dxid«l 0tit « wfsitma:^^ stiuly of t l i* l»«lii^ 0uar of Ji^iNi^(l) 
elil9«l<S«» coppcrd) tiociid* and «ops»«e(|l) lodld* in 
««i^activ« liaUdft solutiona* Thv data smsmikx^A im tti« 
«i»tiaiteii{6tlOfi of |»ba«« iHasvaeia «(ir« emdt a^mil^lii|^r '^« 
ti$« of synthetic «9S9»l«ir laatlK^ tliaaa ati i^M tikoir«d ^ a 
psmmt0 of tfti l <i«fiiiidi ccx^Xvi apa^aa in «;»II4 and Uipid 
i a<|ti«oi>i m; i»>ii»t^a@iia) phasMi. Tbia was i>attifl|>$ tlia fisrai 
att^aaafmi imraatigatioii of i ta ^nd involwiiii ^ a eoftststfction 
of pha9« <lia93ra»a fo;^  tti« inaolij^iayVasin^iv solsibl* 
Tha iw»i^  d«a€i?ll»«d i» tida <^^»t«r ^aala ndtti tli@ 
{khaat 3nii« atudiaa of tiia syat«Qs coci|^ ri$iii0 allirav iialidiw 
ibi^ o{!)ida m^ iodidt) In acpiiilMrlAiQ v^^ alkali li«ild«» and 
Af!ttoiiiiaB tisQRil.d4» 0ol»^oii9 in wita^t a««ton« and ci«tiiaiioi# 
AH attan^t haa 1»aaii isada to datasmina tli« piauaibillty of 
tt9ifi0 iiliai« diagpraia im^ avalua^on of coaf^i^ ^mim in 
ayttaaa cantainiitf ntariy inaolutiit A^tl) balid«a« 
l i O 
Silir«r iiitjfat% (lotasslim ioil^ d% «i]poi>liia btmi>4% 
Mo^vm bsrooiil* mA pota«»&Stt tooeid* (a l l 8»D*H,1 «•?« 
me^lGf^ So^iM io<lid« and ««SI.IID idi£ld« (£« M«c«li and 
Sa]ral»li8i) w«»t tts«l* 49^^^ in th« f©3»a ©f ^Ivm nitrate 
dbtsXnoA Mxom th® Imtep^ Pivlsioiit BHsl^hsAt^le {|«s<»azcli 
C«fitr« Bosd^ aVt «»a« uutd i ^ lat^ eXUng 9 i l v ^ tiaUd«®« 
Ae«^mt and i i«l^i nisclial (E* i^ i«xtli)^  dl3tiii«d ond 
pxotm%^ ftvm til* @oi«tux« w^e «BS>loyad« th« A*iu ^«!d« 
ir««9€fit« m<m«i dl@«olv«d iii dmi^ iy distilled m^m &i4 
c>rg»nle solvrntft foj? ip»r i^arotio0 of tlt« tK>JU3tiofi«« 
fk mwml •«»iiitl0R of «ilir«9 «dtv«t* was pt^mf^ in 
(tilttHiid m%m* Af^^^ ts86« in th® foaiia of sliv«r 
nitr^tt «at «dd«t to tide «»iat|@fi* tli# i{i»«Liid •ily«r 
li«lid«t w«r« ttkm i>iricl|»lt«tid kiy «<yiii9 r«i|>wtlv<» 
potassiua halldt •olut&ons to thl« fltuflched BtXvm nltrtt* 
solution iMltli thexmigh siiydng, Th« |>9«iel|>it«ttd «iiv«r 
haiidts « « • filtir«d» washod ndth diatiUad ii«t« and 
finally with id»aoliit« alcoti&l to x^ acneva Craa praclpitant 
Hi 
VMKiun 4»&i««to3^ ««r«fullt eovcrtd w i ^ l»Jt4M»k p«lnl} and w»« 
mmm^t^^ m^ghwi mwiintt of ulltaii m«t«l tialS4«i ami 
oniioiiliii }>xofa&d« ifi til® »«ii|>«etlv« aol^iriti* l»«lMiU«ril sUv«r 
liaiJUI« was {)did«l to tl i* mtmiiUfA telutioii in waU i»0ti;h«s* 
Aft«3P «{ieti d<iditiofS tli« toif t t i^ «a» stixariitf «gi^ « casnctic 
j»tl«:e«r» t»j^«il«^ diva? liaU4« «rat i^ id in t l i l i m«g imtU 
A& f803r« of i t ^t^incul isi tli« soitsti^ m •mS « iffi«ii ic>9tiiit 
•«ttltd »% the bott^. Til* ara^nt of siivw i»ip«i«»t in tt^t 
•t(»«i£ Koiistioii «f 9iiv«Hr Htilde (Ag^) in alkali @«t»l o» 
•HtoniiHi lialifl* (MK) «»is <S«tcsisl£i«4 hf couAting th« aetivitf 
SoiMl^iUty iiiv««ti9«tioits ««?« c«£3d«i out liy c&lutlog 
the ttoek toliatloiit to vasicm* <l«g9r««t* Nine different 
•Unfnot* of eteek solutions were ti^en in nine differint 
tioiUnn ti^ee* These elitojuote mm* diliited mth iSketiiled 
«fet« Cojr orvenie toiventf es wee the «ete)* U|ion dilution 
diffeorent eaiotuite of siivcar heiidee i^recipiteted in every 


















1 2 @Jl 
10 lai 
8 lai 
<& e l 
4 Oi 
2 111 9 
Aftar s»ir«el^itat« nni •«t t l i i^ tti9 Qti^ «m«%6fit li<iud<«3 in 
«««{| liolllfi^ t»l>« mm anAiyftid fox t l i vw lo<Sid« And tBcsU 
4* EfUmliiitt^n ftf § l l .¥« fay fii^^ffi,iaEift« ^ f^ hnJ^ twii 
St«iid«R4 •olutioR* of actiir* siiv«t iodl4« «Ad silver 
IIZOHM* ««r4 |nr%iuri4 by <ili«olyln9 wi&gtifil inovntt of ttit 
iutlidtt In 4 kmmn IPOIUB* of aonoiKi* o« |>ottitii»i iodiiSt 
•oiiitiofi*. 0*02 gn of ifttivo «ilv«r ioilido «•• 4itiolViA In 
10 nl potiittlun iodl4t ioJUatloft iml o.(^ 91 of MtUvo i^lv«i 
liroaiat was dlasoivid in 30 9! of VDMOHIO. 
113 
fiit«rf4 ^wougti d fUt«ar {>«fi«P wtiatDisn no«42« a lai of ttt« 
«l6tt •oiiitiofis WW* ta.:«ci fov tlie eoiiiitlii^ {sii3e|>o«««* 
S|i«eif Jk mti'^t^ of tiliTiir tmild** «fiit dwtmaslMtd in t«mt 
of confttiog xtt9 hf mamwat^a^ 1^« aetlvltjf of 2 »Jl of 
•taiKtiiVd •oiutioA of silvtr baUd* in msimtAi$* B«ta&is of 
^ t i ^ t f m0mmmmt» hm^ Umm qi'im i$kx^»^ in tH« 
ift«t «tii|ptiBr {pm% 4)» 
«^ a^i»»lfl^.9fi <gf, mi^m MM m%m$im ig^A^ft 
Til* iiioiiat of mMxm m4 potiHiiMB mm 4«t«miii«d by 
f IflSif photQBictric •«tlioif* A Sy«t«oiiii6 Ifidia l»1s<i* flm» 
Fliotoi»«t«r «fAS is««^ fov ttid «iait£r«tiii%** €00 dl.119 ga« was 
ias«d &• « ii«X* 
St«i<i4HHl toltitiont of N d iAil IQQI of v«siriii0 
«onei(it»atioii» (i»Qil to laUbCT^ ) «i«ro pr i^uroei ind th«iv 
ii>to9l>«ai«» «r«r« iioaautol on t)i« fX«i« pliotoa«t«r* C«UI»«» 
r«tloA evurvtt f o» soditii and s^otaaiiiiii v«rt il?«iii. 
114 
tl ml «ll(|iiiot« «r<»« ^ &m fiecKii tti« tfui^ iimiitaiit 
U«|iil4» ill tli« l»olliii9 ti^e« «n<3 trimef «r## to SO lOi 
»tafKlia4 litttl&«« TNi iK>liiRft wm oiodit D9»te th# nixie iiy 
|iot«ti^«i& «i9i iltt«mlfi«dl in thin siiitit&ofi by Fifl^t 
Tli« «K>ttfits of eMUM o» «aiioiilx«i i«»a4« pp««int In 
th« sopuvfistcuit ll<|(i& i^i w^« €l«tiBsilfi«l tiy tilt «oJU»3?l«i«lrl« 
Th* i|»«ftt3e«$> 1^»»«t»&# 4«t«Kiilii«ti«^« «r«r« et9d« vd"^ 
tli« li«l|i of Sauaeli m$ hmtot w^mtttiini^ ^W** ^m^x^iiatm^m 
in tho S9m$ of wo to 900 fii3i» 
foJT tho 4«tiPiiMi1^ofi of ««tli»i ffi«tiiod givtfi in »Tir««tis« 
^att 3:i« pms^^ 449 ««• foiJ^ owodl* 
AimonSiMi io<li(t« vat <l«%igE«Bii}adl by 4«^i<^ifi9 tlit itolouy 
idHi ^ 0 h«l|^  of ixm^lf pS!^»at9A tio««liir*t »««9«it mitm 
ihm miK^mA ^^m la *S>liotoii« r^&« Cli«ilft«l ifi«iyia.iP liy Yo«» 
Voliii« X| p«g« 304* 
115 
Tal>l« I to 1$ {up«9i»tt t i l* afiKlyti«al data i it i giat/Ut 
«3 i»«U «• ifi pfapcwat) of tlm 30lisl»lU'l|r of ftily«i? hiilid«s in 
aqutafus atid iidii»a«$i«oif9 allsaii liaUdt ond sra£30i^Us@ tialid* 
^olMtiona. The soliiilii'ly o«isii3r«a«ats ^m^ eavsiad out in 
^i$mm^ loil^o eone«iits«tioii» etid oaeh ^tliaat^d v^ JUto i t 
th« a^ «3r«t3« of dt lod9t Iwo si|»arat« dvtCisoifUKtion^ of ai^o 
sfiiil^ lo with m &emm of jt ^^'^ * 
1^1% I to 6 USt tl^ o $oiuMii% 40t& of A^l in m 
in actons* me^yi aiooliol, and ao«toii@ ^edldt otid ^io«tt of 
h^ i l l N«X and Cal i«i a^ooits mod^ cp « 7al>lo ? to ^ al»o 
l is t ^ « isoifia i^Uty data of Agix In tm i^P« UsBw mA mw in 
aqtioouf latdiiHS* The ontisro aolu^llil^ studios in tlio il>ovt 
giffitionod aytttn* 9X9 baaod on Eadiolsotepio oxehingt 
Motiiod uaini A^^^^ (1^» sm»). only in th^ wf^tm A0,m!sam 
A««toa« the deteansinationt teva liaan made by aadioiaotopia 
at araii aa AneXytital Ta i^ai«piaa« 
The aolvOiiUty data in thia Laptev have bean iitiUaad 
foe phaaa luia atudlaa applicable to taenary i>hase ayatana. 
*Vat jraaidue* sathod and the *aynthali«»Ceii|»l«(* method asre 
oooRoniy need fos datacaining eoltibilitiaa iox the eonatcoation 
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0»O4# 3.36 96.99 0.10 4 3 8 94.92 O.m^ 1,^2 98*3 
0.019 2»n 9 f .2a O.C^ 3 . ^ 96,61 0 .04t 0.96 99*3 
IP 
Dftta on tilt Cli«^««l i^ntl'^^s i%\ ef tli« Sf »t«i« A^X t^a i^V^eton* 
(Analytical dataaEtsliistiofi) 
f"***-^" • " ' " ' " " " " I " « - • " " • " — ' • • ' I — • " • " • • ' • • • Y * - ^ — ' — ' " " - •""• " " '" I n '•'- 1 n irr-irin- [iTrtm' iii'ifnyrTii I r"iWiiiriiiiirTiii«i.iritiiiiiiiwi-iiiii«inii I I . m .mi w 
OI>««rv«dl Cimc«fitjr«ti<m Oxifinal Ci»n««nt3r«tif»i v«'«t B«si^«ii 
—* I " ' » » ' " I " i'*m -wilWillWO i i i m i w i MIIIIWIH m i mi m im i . tm\ I miniiinliiiiiiiniiMiim ,v-»m min <ii«iii|>iii .» m iMinii iiiiHiIIP Hill Ml •iiKiiMiiiiiiiiiliiiiil • i m i m w o 
2.30 0.19 96.91 2 . ^ 1.12 96*3 0.2S 0.33 99 .3 
2.20 0«tO 97 ,1 2.47 0.9i| 96.53 0.27 0.26 99.4 
1.93 0.60 97.42 2.S» 0.31 96,91 0.30 0.21 99»4 
1.64 0.42 97.94 1,72 0.62 97.66 0.03 0.20 99.7 
1.39 0.35 98.26 1.43 0.52 98,C^ 0.04 0.17 99.8 
1.20 0.30 98.5 1.27 0.43 93 .3 0.07 0,13 99,8 
liOO 0.22 96,78 um 0.35 98,53 0.08 0,17 99 .7 
0 .74 ttl i^ ^^-A 0,96 0.31 98.83 0.12 0.15 99 ,7 
0.44 0.08 99.43 O.TO 0,21 99.09 0.26 0,13 99,6 
0.20 0.03 99.77 0.43 0,09 99.48 0,23 0.06 99 ,7 
S C A L E 
O l D l v . - 2 g m / i O O m l K l 
- 0 . 0 2 g m / i o o m l A g l 
Vo Aq I 
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V V V V V V V V 
% AS I ° / KT 
F IG . I t P H A S E D I A G R A M Ag I - K X - A C E TO N £ ( A N A LY Tl C A L ) 
0«t« CO th« Chr^gftl An4lyai«(r»} of thif Ssrftt«is Agl«4a«ft««l«ii« 
i^iafMmmniimmmmmmtmmmmttumiiitimimm0mmmMiiimtmm tiiM m • iiii«itM»«iii«i»Mir»ii«inwiiiii'iiri»i»«»»iMwi«iii«wi«i»«<«iiiiii»ii»ii«» injnnii i i i iWii i i i i iiiii»iiiiiiii»iiMiiiriii<i»iiniii»iw m a >imiiiiiiiiiiiiii 
i.L-x.iiii.j. ».ii'i n i l • r n r - "-I Trmiii H'rii'i'iiim r T-m • f in Y - - - • • " - ^ — - " ' . . . • - — > ^ . . . . . . , . • . • — ^ » — • • . . . . - . . - . . • •« . , • „ . , . . . , . „.»-,.,,, ,. i. 
2.5 i 0,^ 60 9i,8» a.94 0*«d 96.03 0.03 0*03 99.94 
2*23 ©•4# 91.31 2*2i e*SM^ 9?* 10 O.^S Oao 99,87 
1,T4 0.3i 9?.9$ 1.97 0*49 97,94 O^aS 0*10 99^m 
1*43 0.27 98,3 4.70 0.42 9 7 . ^ 0*27 0,JS 99.S8 
1«30 0.21 ^Q^m U4l 0«35 98«24 O.U 0,M 99.79 
1.00 0.17 9«.03 l»i3 0.2a 9t.S9 0»I3 0,11 99.76 
0,77 0.M 99*<^ 0 * ^ 0*21 98,94 0»m 0.07 99,8S 
0.43 0.07 99.» 0.S6 0.14 99*3 O.J© Oi07 99.fl 
0.21 0.03 99,1^ 0,S» 0.07 9 9 * ^ 0.07 0.04 99.89 
•I.WP—•i»ii«iii<iiiii iiwuiiiiiiiMiiiiinKWmiiU'miiiiiniiiniiiii niiniii iiniiiiiiiji«i»iiiiwiiMiiiiii|i«iii<iii.i]wiiiiii>iiiimiiiii wiij|iiiiiiiiiinijniiii)Mnpii>ni<niim » tinmiM wniinin niiminiiiiniiiniinHwiiii Miiii»iiimii„aiiiiniiiii[ iiimnniii ii 
•^'''^'"'•"'••''•'"•'''"'''^-''•'•'''''•''•''^^ '"'"I'n -'T'-mrr'-mnrrmi'irr- -i—-—T-"f"'—f^^.^.-^.,yf..,.yf^—j^..^..^^...^^^—^.-P-...-..^—r—r-^t • iT-rt'''ri"tirTr' •fTTi-r'nimviii iiirii[iiiiiffBi-iiniiiiT;inr>'iriri wnnmiiBwn 
0 . 0 « 0.19 99.34 0.103 0.43 99.3* 0,C i^5 0.04 99.92» 
0.043 
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V.KI 
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mmm1*^^9^mmtmm^^\km^^Mnyny\%%^u^^ iWliinini niiimMiiili 
Ol»@«ffVi^  Cofic«iteatlofi Oylglfi«i Ciiiie«atr«tl>(m 
IMIfMMWWMHMMPMMWWpMi •iimiMt»lMWMIM»l| 
A9!:fS nm> nJB A J^^ I^  ri^in lUi!^ P^% n^m H^Q^ 
0*094 



















































lli^WmiiimwIlWIMtWWMIWWIIftillll IBlliMliiliiiiilliiiiililH.iiillll •Mwimii. Miiniiiwuwm mim umaiiimiitnf 
SC A L E 
O 1 D I V . - 0 . 0 5 g m / i o o ml Ag I 
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Q O 
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% Aql °/Nar 
FIG.14 PHASE D I A G R A M A g i - N a l - H 2 0 
126 
,,,,^,,,,,.^_,_^.^iUjji i i i»ii i i | i jaiTiv-|iLriM'[rT'rinnm'fit-T'T[irf ri i iif. i ^ |nll'1ln•^lill1fl^•^nr^^Tm—nrT-TfTrfi'-[n'"n —.••^.•.-.••i...-r.-..,..«i..>,.—^.-.—.ji>»t.— •,•„•.•• , — >*....i. ^.•-.-.^->...^->..— 
mmmtrmitmmm \mm$mtin«mii*mmitttm¥''vi'''m*'i«imm0(mi^im*\\m'i\mmiv\ 
h^% C t i ^ HJ^ A9l^ Csi;^ H ^ A ^ ^ C«S^ }U3p$ 
0*m B*0 « 0 . ^ 0*B7 23.4 1^.4 0*OiT 4»4 93.58 
C .U £»*0 84.8 0.133 Jd.2 81.64 0.03d 3*2 96.76 
0.C9 i.2»8 8T . i 0.131 i3.6 84,26 0.040 2.8 9T.16 
O.Ot? lO.a 89.12 0.10^ 13.0 86.89 0.032 2.2 9T.76 
0.064 9.1 90.83 0.G8T 10.4 89.S1 <i*023 1*3 98.6T 
0.093 6 .1 93.8 O.C^ 7.8 92.13 0.013 | . t 98.28 
0.037 3.9 96.06 0.044 9*2 94.79 0.007 1.3 98.69 
0.021 1.8 98.17 0.022 2.6 97,37 0.001 0.8 99.19 
Data Qn th« Chaal««l Afialysle if]} of t l i« %ftt«Rt A^XMHl^83>»iijp 


















































































1 Div. - 2 g m / i 0 0 m | C s I 
- 0 . 0 2 g m / i o o m i A g r 
Vo A g I VoCsl 
FIG. 15 PHASE D I A G R A M A g l - C s l - H 2 0 
SCALE : 
1 DIV - 2 g m / i o O r n l NH4Br 
= 0 O O S g m / i o o m i A g B r 
V V \ / V V V V \ / V \ / \ / V V V V V V V V 
y o A q e r 7'NH4Br 
F I G - 1 6 P H A S E D I A G R A M A g B r - . N H 4 B r - H 2 O 
1^ :0 




































































Date an tiMi Ctiwleal AiislysliEC^} of tli« Syt t t t i A0x»m»*H^ 
OI»««nr«di Conc«ntirttloA 
'•WBHwwMii iiiiiiii<)i(iwii<iBwwiiiiiM)iiiiiw*iwiWiii»wmh<wmiw Ainummi'i'fm^tm* 
Oxlglnal Cofte^itsvtlim 
l»»|W>WI«l|l*iBWW'*W'il%WWiW'<Wi»^ I 
P t t R«^iltt« 
h^^ KdX^ l i j ^ Ag8x9£ m^ H A^iB0 K3X^ H^O^ 












































































O 1 D iv = 1 g m / i o o ml N a B f 
^ O . O O s g m / i o o m l A g B r 
FJG . I7 P H A S E D I A G R A M A g B T - N a B r - H2O 
S C A L E 
O 1 D f V . - 2 g m / i o O m l 
°/o A g e r 
F I G . 18 P H A S E D I A G R A M A g B r - K B r - H 2 0 
°/o K B r 
loO 
hat hQm ii«id« I t imfolvi^ «li« •tutiyil* of «olittl<m lfitt«i4 
0f iar«t 2r«siAio and tlms 9ive« t i ^ poim* an tii« aiapPiiii ili« 
sqfili^^ ihe w«t ««&idu« point. Fo» ttie «^st«Ba ttntStv iiiv««ti* 
xvi^to^UKMl^* tlie |nr^«fit ^a«« studies iiiw« «d»d«l out 
to i^io i^ tti« 8a^ur« of tli« «OG^I«I«S fo«m«t in the toJUitiofi 
and in the ml%A phm9 by ths iatiara«ti<Mti of sliiree liaHdMt 
«9itfi dJikaM. tiaJLidts i» iic|ii<N3»« at nftU »» o«9«tf)i6 iseclia «t 
^^9* i to Id s«|i»«d«fit ptm^m i$iafr«i9 in ir«6taiigai«K 
ami tr i tn^i i i f fom« fo» tht «y«t«is ^^wia^^^jpt A l^olCI*' 
AO«tOll% ^^t£«ia*QI^» A9X*H«I«4^t A^«Cl£«li^, A9i«»m^»» 
l^0» i^gi«»NflBc«4l20 and A9^3M3»»H;p« Til* poiftta on tli« plMit* 
euxvti 3iri|M;«s«nt Ili9 «i«if9ti»«ntiiUy dfrliRmiiiid valsiat of 
9ilv«r Ii«il4«t and «ys*li liilidas* Ttia i»«t irasidita vain** 
f a l l outaida tha ciiwt and mt^ «ali«d t ia iiointa* Ti« IXnm 
hava l»aan 49mm ttff Joialno t ia pointa with tha iK»»raapondi09 
politta on tha «iiirya. Tha intaraactioii of t ia linea i:i|i3raaai^ 
tha eonpoaitlon of tha aeUd phaa« invoivad in 4»iaplaii 
foMation which ia in f^tiililMirlaan with tha «iomlm apaalaa 
aiiatint in tha i i i | i ^ phaa*. 
1 "^i "^  
iii«i«ris«l in t4»l«» i^ to tf* 
In t|i« systiEQ Ag^ «)iaw «^t<^Q» < 6^ afia.lVti«al ^ats 
9l»t«lii«d ivm ptiM§9 i&m^m (Fl9*2) ifKa«at« ^ « foanattUf^  
of eeiaiili^ ^teiftt ii^xoaehlfig to tht a)iB|potitlo»« A^*ia 
it&nsid of A9X »)(l la ill the ii«|ttiiS and solJUl phast exm »W&^ 
<»bt«iiiict fjioift 3e«dliM«ta^aily 4«lixm:IM!iid colid^iUfjf tf»t«« 
Tilt jr«siilt« Ct^i* 21) liMlicdta io»i«tloii «)f «Miffi|p»l«» i|^fl«|«i 
of th« eoi^titioii m,^»U m6 2m*va CvoUa i»)ui»«) Mid 
3A9X»ia and 4At^  Kl iXi<|kil4 piiast) tdtliiii «QD««nt3t«tioii xm^m 
of •Oi1»«04«« U9X)t «009«»O.i3SM(ia) and .OdS .^liOm (Agtif 
•OI2i».09ill(ia>* xai|»acUv«ly* tlia :r««iita of ]>lia«« xula 
•ttt^aa ofe^ talftatf fxpt analytieal ami x^^tmetxSiS 4^mm$mMi»m 
axa aifldiar «Mt th« diflaranea in ttia iiuaip« of «Qifil«» apaaiaa 
may lia attaeilMitiNi to tUt iUff «raiicf in cofitantvatioii xansiaa 
umsat •tu4y In H^fiM and aoUd ipiiaaaa, XM(^aeti¥«iy, 
Tilt ?a«ilt» of ^ a ^liaat ami* atitdiaa aa i^i^iiad to 
ottiagr ayatwia «»9*» A^«ia*li^t A93;«!a«ai^« A9l«4iti;*H^« 
@iet&oft Soini^iUtr ratios at Solift^iUw s^atios m {»Q&wl« 4«i«r6tiii«d iwm tb« inter d«t«ic^ii98 C3»}P the Golutioa 
^^etion of t i e U,mm foiiits on tlie <siisy« 
&0fii6«iii gfs/U,% MoJUur aa%ie« €«D««ifi ei^li% mim Hetios 
o.as ^ i t siQ o«.6^ {a i t urn 
0.42 Kl 
ii»wi|iHiiiiiii» wiMm—»«•»—»»—««—p— >iiiiii iiniiiii , i n n wip limn III III o x . laMiwwin-MM m mm *riiiiiiiiiin»»MPiiii«mmi mw • i imnr i i (iimiii i mm-mi'mm 
11 J O 
3Milt&.i*llnl8^l 
lirtBtfiir)HrTii.«; umit nrTr " ' rrrjlrtnwniiiiimiiifpr 'in • xm -"-ir-TiTiir wi. l^ ^^ 11f^ l^^ (lr-^ °""'^ ll '~1 ••" ''•-^•'•' ^ ^ ^ ^ ^ ^ ^ . ^ ^ — ^ . -,.,.,„, — , ^-^..•^-^^.-.....,^^—..........«^.,^_„,,^. 
poi^li <!ttt4i£ l^ft«a E^om tti« lfi%«B» ^fi@ii ixtm tli« solution 
i»Qe^ <>n o€ th9 t i e l ints points &ii Hit cuvire 
C0!i«»i{) geiAit, ^ia«f Betio^ cone* in gc^iit* {Ooiosir Eotios 
)iii»iiiii»tiriiM«Mi»iiiwi!i«w«»»Miii»iii»i>[i iiiwiw»<»wiiw»««iiiii»i>i««i iiwiwi«m)iaMiHiiiniiri innn wmr H m* » it——ww—miininni mnn i i i i i umi iiinii 
h 
2*8 1 i 
B 0.021 Agi O.OSI A# 
O.Oia Kt i»t » 1,0 ^^^^ ^ 2.8 f 1 
0.043 A ^ 
0.0132 l a 
3*a I 1 
0.011 A ^ 1.3 t 1*0 O.oa Agl 3.d t 1 
0.005 1a 
o,ooiaHX 4,7 I 1 
mmmammmmmmmm»immimmmmmtmmtmmmimm>mHmimmmm i » i» iirwu—n—innmiiiui mii iii itii 'n niiirmi IHM •mumn niiiiniiiiiiini' .m i m i n\mmmmmtm 
134 
4Mi)liB>P»WM*lM<lMP 
p^nts (l«t«eii^«il fmm %k9 Intm ^ii«4 tern th* aoliitlon 
««eti<m of tli# t l« Il{i«f iioifiis on tli* cus¥# 
Coins, in 9B/il% mlm aati0» com* in f s / U t Moi«r ii«^o» 
h 
B 
»l<ililliliW||li)l><iiM<|^Wi|l»4<Wa||l>BI>*^^ III •mil-Hill IIHWIWIIW •!• H iBlN<WWMW>)»WMWIIWM|BI<W>iwM>^^ III IIWIW MWIipil i—WW 
0#O46 A9Z A9I ^ OaOt A ^ A ^ I U 
0«09& A9I: 3.4 I i.0 
0.03^ AgE. a»3 t 1 0*095 A«^  3.4 I JUO 
0*01* A# 3.f I l»0 
0«0i9 KX 
0*017 A # 0*06 A ^ 
0.009^ la i-a « 1 0^014 igt 3*? t i ,o 
0,Q9i& A # 
0.013 Kl ^'^ * ^'^ 
. . M l , , , — _ ^ — — . . — i . . . . - — ^ — I I . .1 — -..- - -J ..„ yij p. .^ ...-pj^ -—pp .^-^  iTnn'Tiriii IHHT'TII ir r I I I r im H - I I - n r I-|-T mr inn m 
135 
t i l l Miilii *iiii 1111.1.11 f iMii. Ml. iiiMiirMr Wimiiii'nii"fr'"'-'r ..•^•.•., .^  ,.t,. ...nr.. . , , »,—->-• ,. ip,it.i. ,, , ,, n ,• ,fii-wn...».i». i... »• n ir i .m 
point* 49%mm$i%m imm ttui intw** »iik«i f«a» t}i« eolution 
•••ti<m of t^» ti« ilii«t points on %h9 oimrmm 
c<me»iii 0^U% U0lm fiatlot cone* in gs^Ut i^ c»l«r Batiot 
h 0«0I3 KI J. I 0*9 0.02 U I i m 
0,0010 ^ 1 I 9 
Siaamiiry of th« Btstilts iwmt tti« j^as* ilia^ i^ am foir tti® «ystittf 
Aittioii SoliiilUty vat&ot t t dvtiapw $6l«i>ility iratiii* «• d«t«» 
fielntt i«lii«l f j?Qn tht int«rt«etii»fi »ln«l ^r«ii tli« tolutloa fioiittt 
of tli« t i « Uiift. on %h« cuxvi* 
c<»it.lA 9M/ilt iiolMr H«tio« Cone*in gpi/iit u^lm a«tio« 
^ 0«(X^k» Agl A9I I H«Z O.Qi A9X A^ i NlA 
o»9»9 Kz i 164 o»as m i i 
O4OOT Agl 1 J iOO 
©•7 l a 
W**'"*WIWW|««*MI<»>MWWipW|WMIM»«M'' I II If* i|liliMlillil>W<li<Wfc<ll»>lliNiiiMWWMM<|W»wipW<i^^ III mi lii»<Wi*WWlWM|!IWi»ii'<Ml>W|i»i<M<MWi 
v30 
*•«»»«»—iw JM |i»imw—»nriii)>iiMiiilnnniw—»iii« «il|ii|iniii»<IN«l—i^WHKPtlllKHiiiil iii i» iiui miWin irHiiMK INI K r n — w m i i — O W W 
of llie t l « Un«». points on the «is3pv«* 
CoiK.ifi p i A i t Moior Ratios Cofi«»ifi ^ i / U t * t^la? Eatio* 
j^ 0.OOQ A ^ A9I I Can 0,tm A0, Agl f CiX 
0 3 c ^ i f ioo o^ta cia i f 90 
0.43 C8l i » iO0 
i»B<wi«wi»««tiMMwwwwi<pw»iW»i^ <)wiiw<i>«ai<^^ miimpiiiM^mpmMmDnwtanwiii i|»iiwtia«i(ii»wiPiwiwtWi»w*iiiiiiw>.»iiii«iiiiW)iw<iw iminwtiw>Hiiiwi*wiftirniiw#ii 
n '••; 
Smmmef of ^ « atailt* imm Hi* |^«»t dig^w fo» tlit Sys^ N»t 
- _ — _ , _ _ . , — . _ , - . „ - _ _ - , _ - _ l i j j j ^-ui..i..j.i.-.i.iuii .11. J iiiir inmi-n 11 ' i - " " i" ' ' • - ' • • "•'• <• . i . . i . . . . « .-1.1^ .1 • Ti„.^^„,m,..,.,,f. ••..•.i-r.i.iii^iiii.ii..ii.i iii»i»i m.. 
pointi alti«i from ^ * iiil«rs«eticiii lalfitdi j^ rtMi tti* solution 
of ti l* t i « i&fiMi* pQltm Oil th* <pnnr% 
coii«*ifi 9 i /ut« ii«i«v a«tlof com^ifi 9B/ut# Uf>%m H«tiio« 
««><»lll»<Ww»<i»«»l»iiM«r»ii<«»l>M»«ii«w<»»ilt<Wl«^^  injii»il i.nii inrmiiinwiX—I'Hll iliiilii «! inlWI 
A 0*001 /l#» A | ^ t N l ^ ^ 0*002 A^Ur A ^ i m ^ 
0«^ N H ^ 1 I 890 > 0*m mj^9 itSOQ 
0*CK3>16 A§B» i t900 
3 0*0003 A 9 ^ 1 I I 'm 0.e»X>? AgB* lliOOO 
o.ooo«a A#t xa:»)0 
Smmmsf of tii« Rtsultt iwom pk»m dlasxi® foji l l i * Sy«tiiii 
A#lM^dix>*li^ lit ^ % * 
Intm^ S0U41'iii^t Lle|iid4 pli«s« 
stetlon SolnHiUtv xttlot as SoJl«CiiU% Jtatios IMI <i«t«e>» |ioiUit« d«t«C8dUi*d imm i n * laifiiKS fxoo tli« toiutioti ^ i t i t t 
iiti«rtt«tJloa of t l i* on tlit ei«nr««^  
t i« Ufktt 
Concclii ^ l i t » itoJlav B«tlo« ConckiA ^iiAit Holtv Ratio* 
A o.oooaa A^SV Ai^mtB* 0*002 A#ir A ^ V t Ni0» 
0^23 Niils 11380 0*80 HtBt I t 400 
0*0013 A9S3t i ^ 5 ^ 
0»«9i Hii» 
»»» » • « m i l «• «W Ill WWII'* « ' « • Wl« IWim • .IHIIIIIWIIM fcllWHHiMWUMl 
mmmlk if*iii j f l t 
^WMMMiiP^iwwwwp^ i»i]W'i]iiiiii«iii[iai<)iww*ii(iiMWiiiiiiwMMiiiiw<B>ii*^^ miWffilMiiii)Mi>iiiiii<^><i<iiiiniiwwrMiiiii(*<fiw>i*<i*wft«wi*p m ^iirmmmi0imm0l)^ 
l^ointc ii«i«3»aiiiia f^ irQie l^t fxoii ttit «olMticm point* on 
attiot 
0#0008!l ^#ir O.OOOt A#« 
thm ^mn o*4i ic&r 
0*000t A#«f 0»OOI0 A ^ 
S i » ^ 0 i i 40» 
Jt» 400 
m»mMm^\m*^mm,Mmwtimmym mm^mMmmt^mimiiirmiim,%immmoimm\m^Mmt0\4m%m^ M » I I W * > mMii>»w»ni>»iw»MiMiMiiww>^i <iii»uwwMwiUiii*i»niiii WMW. I H M ' * — 
139 
isil %& pmm^9 l^^m&u%tm xn»^*^m i^m»Vkm of ma^lm 
9pm^w in miM os iii^ iixMI $»}iast$« Tli9 |)oifit» on $»lis&« citcvt 
^x tli« points i»f ifit«r«3i««tioii m«rtly r4|^««iiit tl^ <» 
«M»liil»ility of silirisr ltaiia«»« in tlkoli tmlidtd in ii<piii o« 
«oU4 ptii»««*« £«^ficUv«ly« Tfit v«ey i<ii» ooiiMU^ of silifm 
io(a.<tt o» silirir bsoffiiilt in a<p«m« «lkaU li«li(i« eotutio^ 
9««i$ to l>t l^e so4* jr«tf0ii l$< f^id tlur faHuro sf «%fitli«lii; 
CospiiK M«t^ o«l* Ifi «9«l««tK»i of ^n^li» I^«QI«S in %hm% 
s^^twm* f b« ptiaa* <iii^«a» m th^ w«r« ««a^ il«p p^i>U#d ti» 
in* OtiX) &yst«nt C^|M«;i«^« CuCl«4QCi«4fj^ * Cl#s»4iB««H «^ 
ciii« i^M««toi^ «« aiii«ux«4ij^f ctci*t*ici«i^ m$ &Bji^t$B»m^ 
g«v« «om« dtfinitt iolesiiattofi r«9«»Sifi9 th« cio)ea|»i«K foxiaatioii 
in licftiid aiKl fioUd phmtm^ Ttii* i» aa« to ^ t &iib«tanti«l 
ioit^Uty of OiCi) »ftit< in «ik«ii. haiidt aolytions «t mtm 
t«|i«ctiiar«i, HawwriVy tli« phm^ xul« stti<3i«s of tH« «y«t«ft«i 
Cii33H®x*H t^ CuB»<4l933^ » C«a«ia*H^ amt Ci||«iCl*ti^ 4ot« n t^ 
l^ n}idd« wny iitfoxiMtioii rtgisillfiji conplw foxmatloii dat t» 
iow soli^iUty of CiiBx in «(|u«oiit mA mt 9ma Hi^ x^  ' ^ ^^ ^ ^^^ 
•<}iicmi« HI and m. Thit tafe«t «• to ^ # eoneliiAion ^^t tti# 
*Syntl)«tl« Qae^lmt ll«tl»d* of i^as* di«9f im fov tM dttimi* 
nation of «o«9l«i ti^teiaa €mM li« api^ iiad ndtl^ i tuecast only to 
ttiott* tyatiiiit i^«r« 111* niitital toJAdHiiitiot of ln«olt)^l« iititt 
40 
I -? n 
mA %h% mxmm^tn^tie^ mVuS^lm salts* whleH dl0solv4i ^mtp 
@y®t«Ei« i»c£liroet mvihotf* S7« ms^lnd^Xm to «ec%urat«if 
4«t«iK3ifi9 tli« «mmkm i^teics i»f«3iiit in eoluticm moA to 
otrdittat# ^^L» siiHiiititts* Hte»ii«^ fiet ttid $oi#l«x i ^ f c i ^ 
in m%M plia$@« «oitl4 ^ily ti% det«EBytii^ ^ *SViitli0tl« 
®ois^ l«K 0etho4 <m *@«t jr«ii<lti# ia«tiiod»* 
14 
I.* aibt»t» Trftos* Com. ilo«d*i }JB76» 3 | X76* 
8« BoosobooM, 2« Pl^ ftilCAl. Ch»)a*t 1894t X&i 147. 
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4« *&jrii*iaio Fivyiioal €lidsitttr|r* bjr J'.aosci Iflsae Pitaan & 3oas«| 
IfOadoHy P«471» 
6* Ebttrty ^,«»9r. Cb«i» Soe*, 19S2| 64t 3l2d. 
6. faoleki /•Aner. Cbdo. ioe*i J035f 67f @46« 
7. ?osbtirgti, J". MmT* Chm, i oo . , Jd40, 6a» 1478. 
8» A*0«Hallkt O.0c« rb8sl«, AXlgarh Mtoalia Oalvoraity»AXigarlk (1971) ** jitttdlea on. tfa» eoiaplexes of fraasltion B«taXft**« 
(3969). • *» 
10. tf.O*ltalilc« d.r4*F«atilaian and A.U.i4ftUlc» Z.Aiiorf. alln. Cba«.» 
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Whm « si«l»taii« la eipavat^Kl by tm •l«etX0iyt« 
eoliiti^iis* tli« «l«et»i««i potfntlol 0«i«ratea acxoss tli# 
&%spi0 mw^B to 9^«rate ^AB t^m of ptotflntlaii f i ) lyf 
pasting «l««tsi«aX mtvm% fmm m «l6etri«ai couxe© of 
(41) hff adfllfig to 0110 of tli9 ^oc^avtEaaiits mme ^ liaxgfd 
^miOB that eafsiot pass thsmigh tlio i::iecS>jrai«» This Is t l i * 
^ill^^00ii0A Sft^tmuM I f the site^diie hm n^ fi3(«(t €li9i:t«^f 
1^« ina!ili«a{i« potential mml4 i»# e<|tiiysi«»t ^ diffuslofi 
^^^m4im ^ 7&aMi4\ ^ # ovfiraii 0tt:i»xi}ii» i^tentlaL 
1® cota|»&%«l of tiir«« {»<»ttntlai jmpm tb« 09»«it Pot«ntlAl 
at «ach aolutlon (ta«i^ftRt lnt«efa«a)i d^iotad ^ ^ | ^^^^2 
« d an. r « U l « 9 i«a id , t h , » • * « « « ? . « • l « t « n . l o . 
ifjrii^iig |i&tifitial d«fiat«{l Jbf % ^ r ^^* ^ ^ ^ i»«ilirafi« 
{»ot«iiti«l# U la 9lv«o by 
tlia aXaetvlcai ^ t a n t l a l asialng aesoaa m im^e 
naBtkatana aapatatlng <ilff irant aalt soJUttlofia avt iiaaaiiy 
14. '.> 







Accosding to l.4&aiKalaflapydfiai^  tho tii«»r«tl«ai 
approaches meAn t» caleuldtt the «raF*@ of e«U deeoslb^ 
ai»0ir« fai l umltx 3 f3»»ipei 
i i ) t^« ideaUsttl tli«o*t of f esMpelA^^^ itiid ^tffm aim 
8iev«t«^ ttl^> «fi4 it« s«iinmm^^*^ 
i i i ) ttk« panted «^sEi£8>^ aaBa.« iKe^^^&th cHte to S^atdthas^ 
{lii) « ttiii«ti« i|S|i»»«e% ba««l on tii« theo^ ry of abaoiut* 
««««tloii at«teiJ*»^ 
Tlie •dviiitt yi^«»«fie«t on ttie £i«««ii:r«it«iitt of a«Bi>jrAfi# 
pottntlei €it« th« ii»i^ of Mi^ httULt^^^ SolXfi«r^ *® smt 
Gjtij©!?*^ tndt Hajretiali^^*^ and Ay«r»^ used collodion and 
saoUt* mm^xanw, ir«s|>«etiv«ly foar »«!»«»• potantiai 
ii«aftitt«iarit«« ^ylUa and Patnodo*^ uaad tti* h«t«»09an«Dua 
144 
imil6m9^ Hills «t nl^ m^ mm iptiXfmt^i mseflU m<M) 
mmsbxmm and si«t6ii»fltt «i«abifaii0 potmxtl^l^ ndth iCOH «oltitions 
aad later Simiefii i t # l f ^ ^ earziodl out <t«tdil«(l tnd 
systvsQtic studios on tlt« trantpoyt pii«fx>{isfn9ft ifi pDly:.icrlc 
and patoiv&ent sii^ ^MKrtid Inoxf sisie faimbTan^ i* 
the e » U « i t B«l>.<».. aed.1 » . . p»|K>.«> by lilebMU«3>» 
t ^ «ofi8ld«rQd tliat tti© ciiasgo on tii« oa^jrine «a8 doe to 
Qd^a^tlon of Oil© kind ®f Ion. T«o*«ll^^^ and later ^«y«p« 
und Sicv^ft^ indi|><»id !^itly {Kr<^ posid identical tti«i>i^ «» 
«rt^ 6h atsiist that tli# o«ri$>^ an« i t t t l f h&% & fixfid diWB^ A i^e 
to «lt!i«t adsosption o3? di$tt9«lfttij9fi. Aeco^dln^ to fi itd 
€lia£9«l thtofy ^ e s»ox^ of th0 wall* of ttm uts^iaitne €mtx^ 
inttmally a 4«fliiit« am^mi at potfintlallir die90«iii»l« 
9roti(p»i anionie (deidi«> ^mtpt stiefct «$ ««xl>dityli« fisoups 
In ««sft of el«etxon«gdtive misltottniNi and «ationl« (batic) 
such a« icdno gsoupa in «a«t of alvctCDpositiv* mmribmmw* 
th«$« ditdoeial>l« 9soii|»a aara an intapral i^ ai^ t of tha noobrana 
ataetietura. In Taov«ll» Mayasa and Siavara thaoxry (TMS) thara 
ia an a(|tiilil»iuBi f»vo«a9s at aaeli aoliitioa eiaotixana inttirlaea 
niliah lias a fomal loialogy «tith thm Donan aq|iillil>xiiiM» Thara 
ia alao an intisnal aalt difltiai«i potantial «dii€li coitld ba 
145 
im) &U sifi9l# ion activity c««ffl««its to l>««iilty ib) th« 
ra«b3raii« ptm^% and asre imlftp^na^nt of eait <sone«rttvat&i»ti and 
Cc> tfi« taraiisf««fl«e of watfir ts^ y &# fi^iscteil* Tile 
l^lleotioRS of %Hm% mmmptloti0 hmf> ^om irationally 
4ltxi9 $fKl liiil2i^^ have 9 i v ^ ^ irif'anioiio itsttiod tslileti 
had i^Nsi il«v«topo$ Of) ttie lines of Tmseil*® nod®! fo)p the 
©VdlimtiOl^ o f 0 # ! ^ @ f l « etla£9« 4 « ! | $ i % « C ^ « t « t « @t«l |»3»>{»Ot0l 
a t l l € i ^ «^ i« t l i t llll&«et on t h « 1^CBK!30llymPl«9 o f i l?j?W«ir$l&i« 
psi^ oettt?'^ *^ ^ Th^ eoi3&id«e«d a syst«) «ois|»osifi9 of an ionls^id 
p«^^dfi« of mkiossi titl^ i»ft@$ iMoli fsipa^ates t«Ri» tolutiot^t 
of uni^uiilvalimt eleet»»lyt«s of dlff«rfifit ^one^N^atiomi* 
l^ ol>at«it« #t«lT «i<riv«tf m <t|iatlofi fosr thd 0X«etideal cm^aitt 
iSanaity y^atlva to tha trana of rafaranca fisad to ^ a 
na i^^ afiaa ualng tha basic flow atpatioii pcovifSad t»y tha 
th«rao4yiiai»ica of ixyavaraihla pm^msm* icohataka laatia the 
aaMi^tiona «• • «» i aw • «^ I an<« Y^ • <fy c^* © * >C** ^ 
whava a^ , t I t • V^ ««** 7l^« 2P«tp«ctivaly the activitiaa and 
activity ca«ffi«iiit« of tha iona and ultimately obtain tha 
si8|»ia xaiatiofi • 
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i^ «3Pt (C)^ i t th» «<|ttiUI»eiiiBi «oi}C«sitapati0ii of ^ « el«ctx«»lyt«« 
*iip« Sons and 9 is the «bsi^« d«i®it^* 
^i^at^Q fouad tliat t l it <Sat3 of previmis «i»sl:€£f»i 
t^ aga&awa ©taif^ f l i i is # td i»^ aiul Oseg^ jp ©tai^»^^ and 
Lakshptifiaryaaali^^^ « ^ itaocl Ion «9c«^ asi9fi ^m%m> oat fa«Si»aii«t 
« d ^ oSe^l« 0lGet9»»iyt0 ^iutions of giirin coscmtrations* 
f i t i f t l l i l l th© «IS0ve otuwtioii. ICatcfeaiofey*^  a i ^ v«a!rified 
Keiiatak«*a #<|tiatioa fo» polyel^^tiroiytfi di»iutidm of m t toi> 
low «QflQ«(lte«tiOfl«« 
A t 
Mo:r« v«e«fitJiy K<^at«k« «tai * IIAV« di¥«io|>«^ tti^tlisr 
t8«tiio4 foip •vtiuAtiofi of tti« fix«2 «ha3P9« i iai3i% istiicH is 
l>«s«d on t}|« | i«»dti«6tivity of ffi«dbi>«iitt« llag«8«ii|P^ i»n titt 
l»«ftic of irxtvtrsikiit procttt <i«ir«lop«d « m«tlKMi fosr th« 
•^•luttioii of €k«X9« 4«n8ity (#c) of tht iB«Bil»vafi«i, Th« 
systtn eon«id«r«d «r«o offtiogu* to tti«t it«iKl by iCt^ atafco 
«h«ro no not tioctric cliago i t t»«ntpo7ttd thfougH tht 
»tni»rtiif and no nt t t l tc t r ic «}IB99® &» ^tntpoytttf tvtm ono 
sictt of t i l t iiMiitotiit to ^ t othtv* 
t h t «K}vk dtstxibtdi in t i t i t eh^t«E i t t l t idth tht 
pottntiosttrie tirtiuttion of f ixtd ehaif td dtotitjf of i^ oiy^ 




JU f^^f^^&» fif pQlyftygift> Bmaiii Biivw lam^4m 
afia«ofia •oUtitioiis of 0«|lS «iiir«r ultsat* mA Q.m potatalai 
ii^«»)iseil if3t«p» fiitfiv«dl end <l»l«^ 
i>&Dd«r ^ !>• «Ba»«^ i}«^  ill osdfar to g«l ei«alirais4t of a(lo<^4tt 
ia«eiiafiieai «t3r«ft9tli ««• toiuidl Itf tssiitf diff«r«iit ap«rUot of 
tli« |i[r«e&^it«t« m^ Hit l^ inciir* I t tvss fmtntf tliat i»«i>jpaiifs 
pvi^ttpiil by nottldifigt W to 90^ s^ly»1;y»«i« witli 9& to 66^ 
silvflt S.o^d« w«« ttott «iitil»l« fosr oiw {»m|iot«, Thost 
^mtaliilyfii i « f«« mtoamt of l>ind«« «i«ro (|uitt onttil^lo iiliiio 
ttiott iRitti X»3t9W awonttt 9*v* tBnratJLii •iittsNMElitnt^iii 
9»ol.f »tpr«fit «fi^  f t^ «&iir4» io4liSt «rit« |»xip«r€i by liofttlng 
•bout 2 pi of tb* sdxtttiro MMS pjifosilng i.% «t 80^ C miAm 
lltOOO |>ci* C^y tbot» mmkmm^ libleb 9«vo zipiVodi«ib2» 
Ipotintliat mm% tisii in thttft innrottigatioiit. 
Tbt api^ tVAtiit utttf 169 tb« »«MW««i«fit of naibjraiif 
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l»Qt«Rtiaii %Q «!»•« in ti0*m* It <M»nttl«ti of tm %•%§ 
^fth lial^ ««U p»»idUI« to» ifitfod^ii^ the oitetirolyt* 
%n lilt ^m of a ^m mm Itm^llvA bmmm ^ « ilmm* 
Afm9^ «^ 9» tskm m $ mmmm^ of ia^ ieg»3?iy!t« p&t«fili«l* ihm 
$amwmmmt» mm^ a^arxie^  &iit at :S^ % t^ Hi «^ i^tt3fit 
fttilEXillg^ 




TM Mn« tlMtzoiytt «4th dlf f «riiit «ofieiiite«tioft« 
(#oMi«iitrctioii on out titf* of ^ t mmtxtm^ mtm tm Umm 
hSi^hm thwi on Hit otiiir fiil*) «•» ii««d on botb sldit of 
tht tt«iMr«tt» Th* i^ D|pt« •olutlofi tlilft «lmiiyt »i»iilnii 
|iotitlir«b F»fs}ily |iarip«r«tf »«Eiit«ii«« «f«r* ii««i fo3r |»ot«itl«l 
0 5j 
•oltttlim ol «ii«1»»lytt and «»• »«BI«I» potmU^a^ »%Uin«A 
«ty»«i« bouiKl «ilir«K lo^ii* aiBii;r<a« usitis v^j^oas Hi 
•l«^txolyt«t» « • filottttf «• a auictioii of log ^ g •"'^  
«iiiii« ttia «t*4o Y« Cj^^ i» tiji«tf »t 10* tli«s« plot* 
8S6 alKMi ^ fi9t.i^ >»4ft %h^ m«alMr«ti« potfliitlal. <Sata 
ol»tiil»«d art 9lv«i il^  tabi«s lt»3# 
PC^- I A 
51 
F&g#l to 4 thoir til* p3.Gt« of siMbraiM pot«otl«l, a» 
C # 0 C 
* jftuwjtioo of log ,..,1„,„I.,, wltb tlw ration, / • J t , nxod «t 
aa. th« mMmhTmm pot«atiftl dgt* ar« oH«la«<l vith poiyatyroiui 
MOttXdod iB«aA>rftiM of Allvvr lotlido usinis v«riotts 111 •loetvo* 
SZ (Fli .d) | VQA im^ y^ CsZ <Fig.4). (fabl« I to 3 Xi«t tlio 
obsftnrod potential* «t 2 3 ^ eerosa poljrst/roaoo nocildod 
silver loOid* mma3»Tma wltli I t l olttetrolarto*)* 
flio •«i]»raii« fix«d «^Br$9 dooait/ of tiio ailvor iodido 
a«abraa» sirstAs h«« l»aoa oTaloatod irom potaotiosatrloaUjr 
datarsload aaKbraoa pot«atiai«^0 vaXuas and oaiog aqikatioas 
darlvad fro« tha thaoratioaX approaehaa givaa hy faoralX and 
Majrara^ Siavara Cf«3)|®**"^ ^ Mtug aad Hair ^ , Kobataka *«f6Xt84U67 
eovorkara and Sagaaaira^ and covorlcora* 
fb* ttaabraaa potantiaXt % la aiXXXl voXta aaeordlof 
tm h^^^ thaorjr, appXioabXa to hlghXy idaaUsad ayatas at 
afi**C la givan by r I—o & « 
C ( V 4C* • X* • IT ) 
1^ m ma 3-*« | i . a • f xog 
^^i-/:^^1 (x) 
viiara 0 * » * • (g) 
m • • 
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Ob««ev«di EiiBibxdnt g>ot«sti«ls »t 2S^ <C aorot* |iolytty3r«n* &oul.4«tf 
• i iv i t l«<llt$t iiiiliyiii* ^ih i t i •IvetxoiytM «t 4iff«r«(t con6«»» 
tvatlo^ ( ^ » « » 10). 































^ i f p ^ ^ f>, ..Iff 
mis«KV«l mm^amm§ potmMmi^ at 2&% acitoss ^iyGtyx«ti« fn(»il<f«i 
ttftUdfit ( §<t • IP • ioh 
£i«etffolyt# ia , rial c a mJL 
^omm^^tii&tm iwm \m§) ( w (n^) 
•OlMUKWInlll «iill||l||»lllllMW<|««»«»WWI»lllllll>«lW<><«WWI»<^^ l«m«nBII>«i«m«—i«IIWi iHnml JltMOKWrwMHH 
XOmiST^/SmMir^ «*a f*4 9.? S^ O 
SiilO*V^I0-^ 11*4 I0,a 10.2 T»3 
JaflS'^ VlitlO*^ i3 , t iS^^ 12*1 16.8 
9xlfirVsxl0*^ i^ tO l^ f** 14.0 18.9 
Xni^ySMMT^ a*.2 ^ . 0 A6#ft 
SxlO*^/&liiO*^ 63,§ 30*4 j».4 2T#0 
UtlO'VlxWr^ T0«0 80,0 3U0 4«.0 
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P L O T S O F O B S E P V E D M E M B R A N E 
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FOR V A R I O U S E L E C T R O L Y T E S WITH 
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L o g ( C i + C 2 ) / 2 
F I G . 2 P L O T S OF O B S E R V E D M E M B R A N E 
P O T E N T I A L AGAINST LOG ( C | + C 2 ) / 2 
FOR V A R I O U S E L E C T R O L Y T E S WITH 
S I L V E R IODIDE M E M B R A N E 
8 0 -
6 O -




-3 - 2 
L o g ( C i \C2)/2 
O 
FIG. 3 P L O T S OF O B S E R V E D M E M B R A N E P O T E N T I A L 
AGAINST L 0 G ( C | + C 2 ) / 2 FOR VAR lOU S ELECTRO 
















- 4 O 
F I G 
- 3 - 2 - I 
L o g ( C | - ( - C 2 ) / 2 
4 P L O T S OF O B S E R V E D M E M B R A N E POTENTIAL 
AGAINST LOG ( C1 + C2 ) / 2 POR V A R I O U S 
E L E C T R O L Y T E S WITH SILVE R I O DID E M EMBRAN E 
Voi 
S «fKS u m» tli« eiolsiUtiei of i^fttldii and «al.i>^ 
I>iv«m«t4tr« ifi tit* mmlxem^ phu^^U C^ «nil C^ «r* th* 
«9i^«iitratl0nt of l^t i f i tl«tittlirt«« &n 9$.^m sld« of mm 
«(|tii¥«i«Rt/Xlir« of iist>i4«ii aolnUtm in "tiie msabsane |kli«&«* 
fo» wcitifttioil of ttio pa»im«% t^ ^ fo< tti« ^U:^i* «d«« 
of i i i oliotsoiyte and fii«li3r«i« carvying «i net n«3iirtiire 
(stiai^ « of itnity* th« tli«oip^iic«i ¥&liio» of li^si^aiio {»otfii(it|Lai@« 
^ fo« dlff«r«nt laobiiity iratios ami at A oonst^ ort vdiuo of 
^ » iO «rito itdodf tlio ¥idti«9 of % «ur« given in t«^i# 4« The 
tlMM3ir4nl««i vs^«$ of 1^ mm pl9tt9& m ^ foi^tioit of log ( ^ ) 
m wiof €^ i«^ f i f *^ to % thm @«t of igmmm o» tlio i«ft eiro 
ttk% thioir^i««i mmi>'3fmm |iot«oti«i «itcv«» ilr«itfi AS • fitnetioii 
of wlogC *^ ^^^^ ^ « ^sianrtii miial»i£«rio potiiitl«i voluot «fi1ii 
iii.ff«rtnt «lf«taroiift«« «ar« sliows by tho adi|tit Nind OGTVOO in 
th* ••&• ^0h* Tho i^triB«ttt«^ «ii«v«o sttiftoil tio«ifottt»iiy 
iiiict x«ii paoftliol to m&m of tli# tliioirotieai on^ vos* Tli« trntrnt 
of t l i i* tliif t 9«vo ioQX and tho |>«r«ii«l ttiooroticoi eiisnro 
0«v« tho ¥*lttO foar |»» fox^  diff«e«itt tl«otxolyte»« tlio valuo* 
of (X) «nd ^ to 4«ri¥«l fov ttio silvor iodido 0i«ilEiir«i« and 
vaarioita i i i «it«tvolyt«« «r« givan in tiMla &• 
iWo 
jmmSBSMimmmmmOm 
choosing % ^  h% unity* 
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L o g I / C 2 
FfG. 5 P L O T S OF A 0 ( m V ) AGAINST L O G l / c 2 .C UR VES ON THE 
L E F T ARE T H E O R E T f C A L P O T E N T f A L 5 (AT X = T A N D FOR 
D I F F E R E N T MOB ILITY R AT l O S U / V ) T H E C U RV E S O N T H E 
RIGHT A R E THE O B S E R V E D M E M B R A N E P O T E N T I A L S FOR 
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Loq 1 /C2 
FfG. 6 iPLOTS OF 2i 0 (m V ) AGAINST LOG t / C 2 . C U R V E S O N T H E 
L E F T ARE THEORETICAL POTENTIALS (AT Xr 1AND FOR 
DIFFERENT MO BILITY R ATIOS U / V ) THE CURVES O N T H E 
RIGHT ARE THE OBSERVED MEMBRANE P O T E N T I A L S FOR 















- 2 - 1 0 1 2 3 4 
L o g I / C 2 
F IG. 7 P L OTS OF :* ;zJ ( mV ) AG Al N ST L O i " 1 / c 2 C UR V E S O N TH E 
L E F T ARE T H E O R E T I C A L POTE_NTIALS (AT X - 1 A N D FOR 
D IFFER E N T M O B I L I T Y RATIOS u / v ) THE C U R V E S O N T H E 
R I G H T A R E TH E O B S £ R VE D ME M B RA N E P O T E N T I A L S FOR 
V A R I O U S E L E C T R O L Y T E S W I T H S I L V E R I O D I D E M E M B R A N E 
iJoS&m, Tm M 
^ l 
l i«Cl 






ct i ; 
(15 X m^ dh^fi 
2*5 
Jl*IIISI 







f l i« ^mv» ^®t!iiHi itM Infill iii«««&$#tiU|r mpUffti, hf 
t i l l s Rs«^ liCN$ fm 4i(i«8atiiiii^ "^9 «^ ««@« mi IC«e«ti% «mi 
evaluate 1^6 fiie«d ^liarge im tM i i $>4»lo«lAi^  ^»(l pmn&taeiiM i^ 
A€«io«<liiif ^ ttie fii i«d ctiat^ft tlk^axf i0f tmmitllt t i i * 
^ i r t t tU ®«dlyr«fi« pst^nt lai i s «(3iiq^»«il of %l«r«« p#t«al^«l 
Tl i i oiP«r«li tota l it«al>sitfi« potm^td^ B^^i i » ^iDa 
9iv«fil»y 
^«ai • « \ • \'^ * te^r ^i> ^^) 
CS^) 
«^^« a ia tlie «git«mal i^l i i t i im i^tl^itir* tli« <liffii9JU»ft 
«^ «a?« II m^ ir art ^ t ^stloole «ai ioit i^ mMllt^m i n t^« 
^•lat^aAtt llow«ir«r thtsf «rt «it«j|RiKl t@ l i t fbt t i i i« i n INille 
$^iisti^»ib s^ms^t* I mA 2 « ^ « ti& tu t «tiiit^«ii &m 9mk 
|Mrii«^««l diff iculty in uttmcriiii i ^ ««ti ir it i«i l it « mmi»»wm9 
p%»tim t l i i t on t i ^ t t i ^ i t i n i tli« v«lii«t nf C l^ WIKI if) i n 
fiM|yi«tion (3)» «• %mf% tibf finad «i^x^ti«ai i 
^rt-«l^ f i l l [«*'*t»*^4„li f M.|a (8) 
15D 
Xil AXtUi9 end H$X3e l»«t}«i»l« • V«ll|« o f nSc Wdft «siAltt«| 
Dd^ tlift b«l|» of «(|tttUo»fl 4 tc» 6 fosr tb« 9iv«i •iitttieolyt* 
«0s^«fi1x«tioii« Q^ miA ^2* ^^* ^«o3r«%l€«i mm^ma^ p^tm^aU 
m^ ihm ^al^iiattd imm «cftiatl&» 0 fox ^ # I$oii«;«i'lir4iti0ii 
iranf • 1 . 0 x ^ list values nf T. ^ ^ • A^ ,^ gfj^j^ imd ^«i«»«ti«a 
@«]|>ir«fi# {>o$«nti«l E ^ « fivfn In tiistlm tik tst M^ fit sigdti 
ml and 9X% aiiowti I»y toild iifi«« in Fi§»8» Xn th« %m% figuur*, 
tti« ol>»«rir«(S potantlti vaJUt«s la:r Ktt Ifi ^ « a^s* c^neintKa'^ ofi 
iranga fo« sa^ kwaaaa f»«r« aiao pl&ttaa* llie tti«i(»i?aftl«al mmiii 
whli^ «difi«idai iv l^ 1^« i^iorlaiiital «imra 9ivaa Hit valua 
torn 0mfQ^ dmmitf («SI)# T^a val»« of allvat iocHiia nailiiMett 
«tias0a tftficity* iS fii» $QCl «latttx«»i^a« obtidHiiail imm M ^ f 
attd Hal» laatliod is louiiil t» l»a 4*0x40*^ agaifiat 2«!^ )iiO*^  f«^ asi 
^obataka atal^^ dierivail ik^uatioii (9) ffoa ^ a «la«tsrieai 
mxxmt 4«mitif i^t valativa t® tlia fjtansa of irtf «raiiea fixal 
to tha aaQl»jraiia» isdlns tlia l^ aai« flow aditations pirowi^ ad l»y 
tba tHaBaodrnaialfia of ixxavaralliia fffocasaaa* 
IC 
{02'^l^ ftrtd l o t a »«i»aii« |^t«fiti«l« •» C ^ 2 ^Tv^H iS^2*^l^ * * * *^ 
«<iwi—.iwiiwn m iitiiwiiiiiiiiiiim imiiiiniimiii m iiinrniiiiniiiiiiiiiniiiiiiiiiii 11111.111 m mil m«»i»Npi>««>i)iiiimm«ii|iin MIIIHII mminMiwi, nmmi 1 Hiiiiiniiiiwiimin IKHHHKII.WIIIIIII 
B I ^ Gonm9M C7^^7\4) i0^A E c«i 
•0.4 J^»4 31.4$ . •0*f4 30*«i 
«9/«0d 43«0a # 0 3 1 4 2 3 1 
* l / . O i a«w98 «0.0i 96«!^ 
»o»Aos& 1^ 7, ?3 1*0*01 »?*1Ri 
,00V,0O0» 38*09 0.00 ftO.CK) 
*ooj/fOO0i 5a«a o«oo 98*a 
C«l«ifltit«l ^»Uim of {kifnitti f^ot^tlAlt i^g ^M^^^ l»iffif«l«»ii ?o%«»tl«l» 
( f l f^^) and tota l fa«di>jr«it« i»otiiitl«i« XCA^ '*' ^ l ^ '^  ^ ^ ' ^ l ^ ^^^ ^^ 
(•0»1> Foe KCl «t various eoncM^atioiui. 
«—mm'HII inmii»'»itM Ill—MIM—wiiiiniiiiiiriiiimiiiii mmiwummnn m .iiiiiii»inn 1 n IIIHIMI^III «iiiini>n»i wiimiiii—<iw>i»1Mii|>»ii.»im« niriiiiii iiMinnirwufiiimiiii t^mm'K'mmitimtlH^ 
ifl^ coiiiii^ (V7\a> ^ % ^ i ^ ^^*^ 
ti<*w#WW<#H»ww<wiWW^Wi Ji I ill litlWi l iri l i ifMBIMpM—MMWWIWMft.t iHWHWWMiwHWIWWimH* W ilWWUWIMtiWIWWMWWWi* » ! 1 lOwWimWMW WWl» 
»0*1  1/0.1 
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C8leiiiat«tf v«liits of Doimiii F0t«fitlai« {~f^ ^  aiii7\^) I^ffttvioii 
«»liwN«iriii»mi»i|iiiiiii. ii>iimimiiiiiiiiiinMi<itiiiim wiiiiniiiiii iii»iiiiiiiMiiii«iii>»i<»<iiiili««iMiiiwiMM»i»iwiiiiiiii<>iii«iw«»^^ m itmmmmiimmmmamiiiimmniiimtiimm 
f fST^ i) '""C^' "^^' ^ 
<llliliMtw««i mim niiiiiii 1 iiiiiinMinwnii^wmiHiiliiiiiiiiii iinimirii mnn iininwiwiinirir tm iiiji'imiiinniiiiiii i r minimiiiiiim iummirii wiinii KIIIIII mom i Hii <i HIIMHII iwm 
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$»ot«8ti«l {^2 * **l^  ***** *^*^ *^  mmSMMm^ l?ot«RU«l« * C^ a • ^^^ • 
(^^ ^i^ ^^* ^^ (*0»Qi) POM mi «t v«n«»st <N>i)ft«fit»«tliMi»» 
<ii Ill i<iiiHiiiiiiii<iuiiniiin ijinwiiiiiiii Ill ii|iiiliii«>iiH)iiiiiiiiiiiiiim II ii.iwiiimw i»ji|iniliiii>i niiMum wniirmi iiniinniiiiiiiiiiniiiriwi mi «iiii|iiiiiii[iiini i iiniiiimnii ijriiwwi 
«0*0X l/ml JUI2 «l«2ft *0#li 
•0a/*oo» 1.9*6$ •o*9« m n i 
.0j/»OOi 4$»2JI *e,3(9 4t.W 
Caittii«t«l vaults ix§ Qommn Pot«nti«l« t^ j^  ftfi4 7^ 2^  l^ifftitles 
<ii«liin»«»iii>ii«M»Biii«ii»iiiiiii. muniii .wnnmiwi iwi i i mill > ii0tmm*'M$mi mfi iniiniiiini ..miiiii Hmmuii ••! inniniiiimimiiiiiii »iimmiiin>nn»n»innni>iiiiii« iw 
H (iioJii/Xi g^ "^ 
mm>im>''»mm'»mmimftr»*iimmmmmiiim'mm m »i mx—a—IM^IIWIIIIIII »ii.«J>i<ii«»»4iniiim imm i n iimm. n mmmttimmmmmim>iimimmmmm»mi i m i W i 
•o.oot a/.ji 
*9/*09 



























C«lailftt«^ v«Mt«s of Doflfian iPot«iti«l« CT^ ^ iui<l7\^ ) oif f u t i ^ 
iiiimir- niTT' •«' ii-irr"-rrri 'T-n'iir- • I T Y — H • |- T . —|.... ^i—^-.. .•^,. , , j-,. — — , — .•,.. „|.i..— . „ ^ . _ . . . . » _ ^ „ ^ . . . _ _ „ ^ _ . 
<»ll»i»n»iii«i miiiniwiniwi iMiiii I i««»i III iw«i>»i»<>»«»iiiiiii>uioiiiii«i>il>i>»i<»»<»ii]iiii»iiiiiiiiii«<«<w«»»»#ii»iiiiw^ iWiii <• i<»iri«ii««*M—iiawHKI—IIIIIO 
.0^*00» I2»8I» #»i»03 ai.82 
,OX/,mX S®*42 ^'©•Si i7*84 
• O0y«OOO9 48*$1 «>0«^ 4i»Sl2 
•oo^*f»ooi 5t.33 •o*oa ST.ai 
•<iiiwi|iwnmiiiiiMi i|)iii»iiiiiiiii|ii|iii<iBWij|iijMii»»iiiii'<wiii<«wwi««ii^ m«i iwnw II iijKiniii IIIIIIIIIILIIIHHIIHIUIIHIIIHIHIIII imi^ iiiiiiiiMmniHini • i«>iii»n«iinii»«iiini ni»i;<ini<ii|iin 
S>Qt«ntl«l ^%*^i} ^^ total is«sil>3Pi«t ^ot«fitl«It • CT^^^J^) • 
MKHi'iiiiiiiiii mm n I III iiiw«»<i»i«>M«iii>iiiii< niiiiiiiii«i»»»ii»»i«iiMJii>MniiMii<iiiiiii»iii(ii|ii'<wiii iiiiiii.nMnwiimiiiniifiiwiii iwrii p iiiiiiiiiiiiiiiiiiiiiiimiiM—MjpIWIIIW—MWII 
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FIG. 8 P L O T S O F A 0 ( fTl V ) A G A I N S T L O G 1 / C 2 S M O O T H 
C U R V E S A R E T H E T H E O R E T I C A L M E M B R A N E POTENTIALS 
F O R DIFFERENT C H A R G E D E N S I T Y . T H E B R O K E N L I N E IS 
THE O B S E R V E D M E M B R A N E P O T E N T I A L FOR K C l 
E L E C T R O L Y T E WITH S I L V E R IODIDE M E M B R A N E 
1G4 
d«fi»e# ia t « » i of tti# iMS# fix^si fie«i0 of x«f«r«n6«« % ! • 
tho v«io«ity of th« io<$a fi«»t«r i^ ea«tt {if ie th« «l«6trl«ai 
l»ot«iitl.ali C^  ^li Q^mm tliQ cof)e«tit»«ti<mo of ^ t amU •¥« iofts 
detlvit&«9 of «v« sfKS "^ vd ions in male pm €i^l« 6«iitloet«r« 
%«ii#«e«ts»r« of tli« m^tm miav in ih^ ¥mad«f mmtmifl^ 
WQX ik0 «»altt0tioii of %» th# ii&s«Q)iia tome aetloii on 
vlai^i^ity «f ^ « 6dXii^ <m ^Ml tli4i dt£%iel»sr«l d<^ail« i»f tti« 
polpiisr flit «i»xl: 0f nMfsli ^ e ei«l>irm® is ctni^ ^sflS* the 6@p# 
imiiMa« of {t0l<itli»» wn^m^m ui tl^otric^ f93Pe« ^ itd t^i i t 
(40) 
Xn til* «t«ady stat«» ttiQ mm of tli«8« tio fo«e«6 ift 
SiTo so that 
Koliatalct «t«l liav« coi)aid«r«i| a D«alix«n» nMch i» ianis«t 
ft«gativ«ly ulth « ^axg* danslty ^ ( in cK»i«iAn^)» th«D tb« 
ir«q|tii«flft«it that th« alactjricai tiaiitxfality pttat lx« vaaiisai 
1G5 
«yppU«l «xt«rnaiiy iMuro&s the nrntmrn^^ m net ^liovgt I s 
temm^et^ ism OA« al4« of tli« a4dbxi^ @ ^ tli« otlttr* Ttils 
i9«aii» t)i«t 2e otiat l}« teii^ at a amm umtian of ^ « oQ^zmiw 
On ful»«t&tutiii9 (XI) mm {I2> it^ W and putting l^ ««|iidX 
tf» s«eo# and solvlfig foir | | [ » th% foiJUsvdug opje^sion i@ 
obtain«di 
wUfWyw^ i s Mniii|iiii»niin[«iiniiiimi«tiiiiiii»y« j imnnin wnum »iii «i»fiii«iij«i iiii[j i nmniii i iwiii » 
i . c^  (d m^ax) (131 
^ccnui m m f umt&on of €^ • 





Hurt v^ mi % art the «ctl.vlrty «o«ffieitiafti of •ir* tnd «•¥• 
Ions in tlic tutnii^ ciit* 
ie vl90ii>oitslif 9tl.ir»fl^, no |iiit«ntiik| 9r«^4n$ i« 9«l»|>» 8i» tliat 
tli« de$ijrGil m«ai»xraR« jpiotfintlei A$f ig «^tiiliifil l»y inttp^ttini 
^ oviie l^t tlti«kfio3i of tli# ci«!^ 3rM«« Tliiit Hit f Jtniil. ecjktaftioii 
mA %hmm pwsm^mt% hmf h^m ««8UEd«t to h9 itidi|i<fifMiit o f 
8 « l t «OII««llt»*tiOfl« 
ic; 
1 )^ t?li«» eonetntxatlofi C^ l&«aMsi«9 <aifll«l«»tlf small 
C «9e^ «ii>« illliit« if«n9% «c|itatioii C17) ^m l>« sxiiaAdad to 9ivt 
«r^ «srt \ A.(C \ » &*^i» (21) 
« 
b€|u«tion i:^> indlodtes that %hQ vaiii^ of p mvi a iralaldoii 
l»et«fO«» (7^1^ 9 oottid l»o <iitidftid 1>V «raltt«tif)g tli« ifittrcii^t 
and ifl^tlal aiofit of a piot foirj ^9fJ\ a^aitist Cj^ * Fif*^ to II 
iUtiatirato plots fox* \^ii^jp\ against C^ in i^a xa^oii of Ion 
oonoaotcat&on fosr nan aleotifolytaa «dt!% ^ olifatyir«i« all^at 
iodldi maoitHrana* tha vaMia of tha ifitc9rei|»t la aipal to ^ lit V 
fxofft wliiali p may l>a avaJyaata^ . 
Xha voxioua valiaaa of ^ i^taload «iltli 4iff aarant 
alactKolytaa ava glvan io tal>la 7« 
(3) I t >ia« baaik ahovm by iCobat^a^tal t^at at fixa«*/« tba 
ifiy«raa of ati ai^ paxant tvanaf «r iiijRBi»«v» t^^ foar tha Go«ioii 
^aalaa in a nagativaly ohargaii mmbsmti% ia pxoipe«tioiial to tha 
invasaa of tha conoantvation C^ ii> tha iraglofi of h l ^ aalt 
oofiaafstratiofi* 
FIG. 9 P L O T S OF A 0 y / 2 . 3 O 3 A G A I N S T C 2 X I O ^ F O R 
VARIOUS 1:1 EL E C T R O L Y T E S 
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0 . 8 ~ 
0 . 6 -
0 . 4 
0 . 2 -
O I 2 3 
C 2 X l O ^ 
F I G . l i b P L O T S O F £^ (^Y/ 2.303 A G A I N S T C2 X l O ^ FOR 
VARIOUS 1-.t E L E C T R O L Y T E S WITH SILVER I O D I D E 
M E M B R ANE 
IGci 
Kit* %^p i « ti^inwA •» 
On aul^stllutlng ecyidtion i2l) into 22f we oiitaifi d 
icolatioii l»etif«tfi A.gf and t^ p t^ 
tli« t£3i}«fi^iiice ntiti^ er i s tti«8 isalatiat«i f:iCQia (23) 
for various €a«etxoiytei»« The values of transf«3f«»« fitii^ «r 
^$tlmlB%iiA i^£m (23) «r«t ^iireii in ti^io 8^ to @C» 
$id>dtitiitiii9 ^ ^ fxom o<|iiatiofi ( i7) ifsto (22) afid 
eaq^ anc^ as tl)# r««itltiiis «qpr«a$ioA for T ^ i » po««r of lA^ 
9iir«» «<|is«tioi> (2S^ )« 
y nfflliiHiil M mm> II mill. Iim I m i t i l njnm •.Tti.rin|nri j • ii n. .inmiiinwi ' ^ ^ < * * ' 
*1P|| »^(7(.) 2(l?»o^)^ i n Y 
tiii« inclicat«9 th«t tlio inti»«ipt for a plot of « ^ 
agdiiitt g** H flic«iS Y «ii<2*»« tlio v«lt»« of (;<. to l>« 
«lot«e»iiiidi* Fi9.i2 to J4 show plot® for J/ti^ip «gaiiuit Vt^ 
for diff«r«nt oloctroiytts idtli polyotyrm* «nt>fid«i silver ^ 
io<tido aiaiibraiiOk The valu* of tht ifit«t«<q t^ i« I | T * 
o^ ffi«y 1»« fvaliiatod* Tlio valuo of cA tints «valu«ticl for 
diff iorint olootrolytot «ro giv«n in t«l>i« 9. For tbo cvslustioii 
103 
iPfflHWi'ti nil nnniliii 













iB<wiriiiiTi«iii<iiiii«hiip<i«w>i><iwwit«iiwii<(>»»i«>p'M«^^ iiimiiH»MIMI|W»»»» nnimm niniuiniii ww iinmxriiiwiiiiiiiiiiiinii mmtmmnt$mm 



































Txafitl«riii«« rmSsm fj^^ tmm €^*mw9& m^»itm^ {ioti(ntl«U 
at n^mimn «yl«etn>lyt« «oiw«it»ati0fit «t 'sfm 10 foir poly* 
Qt^mm^ mmi^ai Siiv«v 2o<^dt li4Et>jrifi«» 
III, i i i i n mil I rmir > -ii -—-r ' I'l I ' -T-rrT f i iin-i i r - r - r - n -tr m--"^  r ~T~r~i—p———— • .n... _ j . , ^a . , » ^ 
Cofi««at3ra%&oii» 
mm> <WWjWiiimii|Mh<Wi>iWWiiPii .WiliW»»«li*> i i * i lW«Mi>*«Wli ' *»»i#wit» iwi»r i i i^ | i iWlWli iH»|M»*^ rw lu wWii^waW^IWWIWlllHliHiiUliWIWt^wWi'liWiOi.r Mi|iiiftw»>i|ic^ 
o«4a 
0«413 
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f<»3P i>olirstyrtii« isi@iil.dtd Si.|,ir«v XoiSii!* m«di»v«ii«» 
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( i ) Xfi the ^ i « t « xm§» i 0^ ! th# &Uip€ of fi^atioi^20) 
i « 9iiriii i»f 
fig*9 to l i iQS s&iVQ» iodi.d« Q«il>7afi«t 7}|« $»9;«d0t«mifiid 
i n t i l * ftlo^« «^«sid^oii ana e^ i s «ir«itiiite(S« t6# valum ^f 
«^as9# 4«fiaity, 9^ «VjiJLttAtid i « t i l * d i^ i t * jpimg* fm 4iiimmiA> 
«jL««tc9i.yt«s «r* 9lv«i in tai»i* iO« 
( i i ) In th* mmmtx^^ x«n9* (o \- i^) usiaji «<9ii8tioii C I^U 
th* tlop* is 0.rm t>y 
Ci • a » 2 ^ s ) C Y* iJo^-. 
4WWI0IIH—I iimliiti wiiiniii innnnniiiiniiiitim'iiiwiMiJi iir Miiirfi!, u 
a C i » c 7 k l ^ itt f 
t h * 9r4|^lii««i valti* of th« nlq^e d«t«»airi«d imm f i^^ i2 
to Ifl f oar ai lvtr io<licl* ia«i>raii* i » «(|i«t«il with th« «l»ov* 
«t|nr*a«iofi» Tli* ir«i.ii*s of ,9^ « |3 *{idl Y 
107* *i3r**dy knoiviRt *n(l 
tti«ir«fo>* # «i» b* «v*i»«t«(l, Box mmm^^tM xm^^ t l i * 
valii* of «iiftif9« <}«fisity*<l i * a*iii9fi«t«l «« 9^* Tti* vain** of 
Tilt Desivcd Valttdi of | i«riii«t«» cJ^itm vaxl<m» « l«et»» iyt«» 
iLirr.rr- iniiiU-iniiniin -T--ii-pi i IMJUWI imiriwiir ninrirfm " .T."Yr"''"-T'T-"f'"-"*"r''"""'r*'"" ...•..•>^.....i...^*. r..i.i—i-*—•.—.^.••if .m nii. -••••••niiM.^jai.——•nimimAjTi 
n ^ i O.dO tlaB r^ 0*9d Na£ 0*96 
m^i oat it»^» o*ao m^ o.&» 
KCi 0,49 mx 0»4« Kl 0.49 
t l ^ i 0*39 114^ 0*99 NftI 0.39 
mh%tmm tlm^K^ a t t^w 10 
«<il««<i*il>iiiiiinii»iinir«iiWiiiniiMiiniiniiii>riii«in'iw iitiimpp itwuwnw iiHinminiMirimiimii—nmwiw wi«irti»ii«iiiiiiiiwiiii»i«iiiiiiiiiiiirfBiiiin»iiii»i>riii^i»iiFiirwinii«iwiiii»«»i«ti<iiiiMi^^ 
mi 0,ttxlO*^ m» 3.49itJir^ KI 3,44sil0*^ 
HsCl O^Unm*^ Hi#» JU 13x10*^ MtS, n*74nm'^^ 
V«lii«8 of 1lkmt^wm^ «li«irg4 0«fitity(0^) C«ci/X) Obt^ntdt twm 
Ksi»«t«k4» Tlt«oxy « t Y * ^* 
«———iiini»riiii iniiiii»iiii»iniiniiii » iiiiiiiaiiiinniiiimm iif iii n m iDiipiii»«i»«—pi—wMxiniiiiiiiii mmmtm>mmmmmmmMm>mmtmmmmmii>»imm»m»»tiimimim'mHm 
UCi JU09xJ«l*^ KSJT 3*39xJ0r^ l a 4*9 x JO*^ 
"—*"'""'''—'"'n""'^'""' •—•"-—^-1-•n-—r'^'-r--|"'T""r —.„^ . ,^_ , . .__^ . . .^ ^^ .^ .^^ ^^ ^^ .^ ||]ninniin-jr)(in)j'in iiniiwii i m niriBiiiiiniiin|w>iiiinTrnr iiffiimrii nfijirii^ 
y. ( *i 
0^ «ar« 9iv«n in ttl>l« ill fosr 4iffiap«it «lii^t9i^lyt«s« 
Tli« iraildity of Koliatflltt X^^Amm^ us i|$>ll«(S al»oiNi« 
«im «iao b« i«8%«l liy ^ e foilisiiins ajdaiytical i|»|iroa«b 
e<|tiatioii (17) «an lie :rfiW3dtt«a as 
MiaiiiiiWiiiminiiMi w ^ 
• ^ • 1 
ultli <i And 8 9xm d«fl{i«i iit 
MfwriiiiiiiiWiiii twiiiwTiwiimwiwwwi iiw|nmgmiiw»iiiiiip»i wi m^wum i u i m <<innniiH' (aay « *» L-\ ^TJEJ 
^ Mjiiir niiiiiiiiwiiiiniiii 
(X i3 aiffiBr«iit fjrota th« on@ usfid in IMS and Altu^ ami Hidit 
THWft i f •^«tiof i (4T) is «sii4» ^ « vaittdt of ^09^'*'""" 
calatifttfd fcQoi iii«««ii»«l i3«il»vaii« ip»ot«nti«l ^(if «nd 
giif«ii v«itt« of Y mist f « i i on a i»t»a&glsilifi« iifti«n p l o t t i i 
«9^fi«% lo0(« i t shoiiid liivt « unity fiiQS>« ^ a&.iii0 tlMroii9)» 
ori9iii,Fi9*i5 tliowi l i f i «« plot of io9X y» iof l ^ £ * f^it 
«ilir«» iedid« si«Bdbat«n« s»«6«in9 thvougti ovigiii. 
O N a c l 
9 N H 4C i 
A K C l 
FOR V A R I O U S E L E C T R O L Y T E W f T H S I L V E R 
I O D I D E M E M B R A N E 
F I G . 15 b P L O T S O F L O G ^ - ^^ A G A I N ST LOG X 
F OR V A R I O U S E L E C T R O L Y T E W ( T H S I L V E R 
I O D I D E M E M B R A N E 
3 - I 
e^ -1 
F O R V A R f O U S E L E C T R O L Y T E WfTH S f L V E R 
to OIOE M E M BRA N E 
175 
£at« ttie V9ii<(ity of iPo^«tiilt«*« m«^ A»s«iie {>ot«fitl«l mfiuUim* 
iCd»dtiSee «lar***^ <lev«»iofi«l «fic»tliiv tli*o«y fo» th« 
cvdiisatiofk of «lia«0# density of £3«sb3raii«i» In this theosry 
bal^ th© dcUvltjf coQffi€l^it3 #tid cs^lUtiet af mmll %Gm 
In «liac9«cl siitiirmiet ^m t>fi atpt«asict by the etpfttlon^Cam 
and i2@)* 
•'• I'l M ••!• •»» Y " 1271 
niMiiwi'iMii mw—nwomii niiin iinimi | OA } 
ML • up 
H«r« Vj^ » Uj^  and 11^  i l » •» • ) etiuid fo» tiit «etlirl,ty 
co«fflciont ikdd sKiliiUty of lout a|»oei«ft i in tho mmiiwm^ 
and in ^ t Isttlk tolution* i^«i^tetiY«lv, C^  and X ^ « thft 
«onG«iitar«tiont of Anion «t«oxl>«d in th« i9«ilKr«n« {in ao i i / 
l i t«r of «iftter in tli* ravabxano) »nd th« 9toi«tiiom«trifi 
oonc«nitr«tion of «hiaxg«t f ixod in tli« mmbM^n^* Ao^oin^ns ^ 
tli« convtnUon «tt99«at«d l»y aug^ai^^lia^ v^ *^^  <^ «n li« ociiifttMl 
vim V^ * fo» Aii «l«6teolyt% awl th«y as* »i|>iii««* toy th« 
mem activity cotff4«t«fit« v^ of ^ t «l#ctJPoiyt« €o&0Qnm% 
In •cfiiUm (271 {^  r^ «6d«n%a th« I^ a4^ ti0ii of nmmtm iom in 
polyncr f !£<ii^ ii csonstittitlns tD® &{i3b3;«i9t S^  i« x^mxwA 
to as th« tli«rpo(iyfi^ :£l«aliy fixi^ cha£9«d a^sity of the 
Coiisl4«t t syatQD in i!M«ti a fi«^atiii#l.y eli&:e9«d Be!^ i»r3fi€ 
i s imsi9t&^ in ^ ei@etrolytif aoliiti<m of e«>fiei»tiratioii C« 
liii^«t ttiit Gim^itin^n^ ti»# Pf^^ fiipiH^i^im tm immlt l@m& 
Cu^  J 1^ « v^  c^ v^  c^ (3^1 
Tli« mm^ ilnH ^m^fmmaf m^m of mUm in tlt« 
-t^ ^ U C 
| _ * .iii«,ig I ffi.ii..ii.r„. „ ( 3 0 ) 
Intso^fiifig oqMAtiofit (27)t CSS) andt (29) into (30) togathir 
«itli th« •i«6t«ie«l aiiity»ii% condition* i« c^« C^ ^ x 
«• obtaift 
173 
t«im and tinity d«i»e{idliif on th« ttit«mai ^%X% eoncintratlofi 
«4ieiii«t«il fxoni tli« data of 1^ « »a9i»r«f»9 <>ot^»tlal* iM.le 
tli« icft ii«iid 0i<i« of oqMdUoii i3&) lo a Itmetloii of tho 
£«latlv« eoiic«itr«tlofi ^w c4i<k o» ' 'g ^ "^ • '^^^ ^ * 
vftlmoi of tiie ^i^tit tiand (ii<!« sHouid isit if id^^«itt of tho 
S0lii|itl«« of toR isi«eio& ii9«iioiir«lf 
^xtm ««|a«tiofi i3SI) i t i s itiimtaA Unfit tb« plot of P« 
99alii8t I09 |Y':» 4"">'!!iy sliowlil give « etsroiglit lino of unit 
dll€^ «» Tlio vaidoti$ V3iii«8 of pmmseXmtl^tjit P^ ««r« 
i£«i«iiifttid t^ y jsiil>«titi>tlng tho vaiuo of <7(^ C)»v(ik) ^xt t^^ 
(f«o» 84 to 8C ansl 9) fo» &ilv«e lodido m«i^vmim mi «a;« 
fivttd tn ti^lo 12^ to i3C« 
Kdl»atdi^^*^ «ii99tt8tiKl anotfiier ««t!ioil fojp «Ali$ul.«tl.fi0 
«h«r9«d deftiilty fxcm i»«ni««l«etivltr data* Fid«id to l i 
x«l»i^«iint plots of P^ e«l«ul«tod vs log *'«""'g"^ '^  foat t i lvir 
iodid* a«iriE)ir«fio ifi pxmmii^% of v«xloii« oloetxolyt^* Ijlitrt 
tito ^«r«9i «ofio«fit3r«t&oii C or • " '^-"^ * ^flooeot oc^ ual to tho 
«ff«eti¥« fix«d 6ha»g« diiisity 0C« '^t vtlito of t;^ b«a7f»ot 
ocpmi to unity io cM^ • JU Substituting tlil« vaiiio of £ •> JL 
lato oquation (30)t "^j^k^ * **»• vaiuo of P^ » 0.448 i s 
clit«ifi«!l« At tliit particular valita of o»44at tti* oorraapofidiiHi 
cofioantratlofi i s obtalnad im» tha «us¥«» of Fig. 14 to iS 
173 
lim V«lti«« of FtXKft«l««tivlty (P«) of ^I.y9t^«i« mml49$ 
Silv«» lodltft BicalKrafif fo» ir«:rlottt «l«ttirolytt» «% t^ff «»int 
cone «fl ti?atioii«ii 
«ii»ii|»ii»iii>iii< iii»i iMiiiiiminiiiri.immniii niiiiiwiiiii'I'linnWmi «li>i . M M mniiii—inii IIW I iiniiiiiinii-«>»i«<ai'«ii>ii»ii»'ii«i|iioi' i iioiiiiiniwuiimt iw .mmfmm>»<»)il' 









Yi^ i»iuff. iga 
Tli« Vein i t of Piriffi<ft«l«6^vity {Pj of |>oly«tyiriiui nc»il4iil 
Silvitr loaid* mm^tmi^ fo« iraxioat «l««ti^|yt«» id «Eff«r«it 
!']iw»inimiiji ' i»iiiiiii<iiiiii>,iiiiii*.i<iiiwnriiiiinniii nniil wnOKHjUfwaiinrmmn i. <mn^minM—illixiiiw11 mwn i 'wn iiWi iiHniiiWi^ r iiiin iiiiiiiint' 
C2 / ^i (BOVU 
^HJMM 
Wrmiiimnji iiiiiiiiwiniiiiiinniiiiwi III««I«IWIII|IIMI»«IM|W»»«I>III*« 
1x10*^ / ixJ©**^  










»«l |MiMM»4iMMi«««tf lMIM|MpWMnMrt^ MitNlfc •i«W*MM •WiH"iliN»«>B*i|IW>»Wiil' «Wi»" '•ttMm'UmlmMtmMtm 
I f I»IW»1illiilMl1>li|r Willi tfWi*PH|IIMIW | i » a iillliilpilllll M|i^M»liliriWliWiiiiwi>i' »•>! MI»lwl i l l» i i *MiWliJl i ii«><»»W<|W)IW»1wl|MWWHWi 
A0xiO*ViJtlfir^ O.ifP 0*3it 0*U$ 0, i l$ 
SnJO*^/9xl0*^ 0.2a» 0 . 3 I 0.16 0,139 
IxJ©*^/ixiO*^ 0*298 O. im 0*20 0.3IS 
SiKiO*®/axIlT* 0.t89 0^66 0.30 0,4f 
XHMT^/tMiif^ ©1^80 0#t^ 0.52 0.112 
SjgJKf^  /3ltiO** fl*S>6 0#8? 
iwniiMHi n> i iiiiii|iiPiiariiPf'imi'niiiiiJiiiinii.iiii'i'miiiimi»"«""»mi WIIHUHHM iniiiimiiiiiiiiiiiimiiiiiiiiiimniimiiiiiiijiiiiniiimi « wimi mMiiiiKnummiumKinr itii»iiiinm»i« I 
0 . 8 -
0 .6 
0 . 4 -
0 . 2 -
n^ O 
- 0 . 2 
- 0 4 
- 0 . 6 -
- 0 . 8 
- 3 
- I -2 
L o g ( C | - » - C 2 ) / 2 
FIG 16 PLOTS O F Ps A G A I N S T L O G ( C i 4 ' C 2 ) / 2 F O R 
V A R f O U S C I E L E C T R O L Y T E S 
IODIDE M E M B R A N E 
WfTH S ( L V E R 
I.O 
L o g ( C ( + C 2 ) / 2 
FIG. 17 P L O T S OF Ps A G A I N S T L O G ( C | + C 2 ) / 2 F O R 
V A R I O U S 1:1 E L E C T R O L Y T E S 
IODIDE M E M B R A N E 
W I T H S I L V E R 
- 3 - 2 
L o g ( C | + C 2 ) / 2 
- I O 
FIG. 18 P L O T S O F Ps A G A I N S T L O G ( C | + C 2 ) / 2 F O R 
V A R f O U S 1:1 E L E C T R O L Y T E S W I T H S I L V E R 
lOOrOE M E M B R A N E 
Q 1 
CP^ ¥@ 1I>3C)A Tito valiits of a»3fir««poiif31f)g «dfic«iityfttioiis 
fox dif f«viiil «i«<strol.yt«i 9iv« tli« iralti«» of fixad «fi9drfft 
density 1^4^ ara liattd Ifi t9l^ X# U* ¥ig»m to aa show 
this pleta of l»^ Vfi C1 • 4 ^5' *®* silvw iodi4« ®i^ b»«»« 
^ t H varicms «i«et]N>iyt«8« Tii« linm paoo tti£c»»9h tli« 
oiridin «lth unit nl^m conftossliigi the 3|»pii«abiUt^ of 
Til* p«aa^afil««ti'^ty 4ati^ ol&tdln«il i&x ailiNar loaM* in 
pxmmm^ of vaidoas «X«etsoJlytes lfidi«st« ^ a t th« c»^»ltiid« 
i»f tlii« pmm@tm imxmi^m i»ltti ifiar«asi,mi ^ijution* In 
Q%hm m&x4& tlil& 99«» t« slMsw that tli« si^ PtM^ ant »«l«etlvity 
4mx0mm ivltti iii6r««@ifi9 «i3iiis«itsratioii of €o«ioii$ m& 
<liff(i«ioii of «l«6tr9Jiyt«s ti^ mmg^  mw^bxsm* Ali ie^ <9csli«)g« 
0iiri»xaAts X&m pmmmelmi^M%^ «iitti ifieifaasinf «om«Kitratiefi@ 
of th« i^ JUttloiis tiiay anparata silvaer io^Uda shon t ^ ^ 
{laamsalactiiritif in diJyuta 3ran9«» Tiibl« *\%<^ alioiis «^ (Ei)»i»r«ti¥# 
vaitiaa of p«ei»««l«6tlvitf foy pa r^disent aitp|»o3rt«i fdlvar 
ioi^da and {lolystyrana coatad idi¥a» ioi^da @« ]^rafi«a in 
pxatanaa of NaCit ^^ «MI ttf^CU 
p«aiaalattivity« Pg of aiivar io<^da m«ab»itia 
Fatalwant ^ip^xtai Poiyatyi;ana Coatai 
cona. O.Ht .oiM .OiM «ooj»i o^m 0.091ft 0 * ^ «ooj|it 
Naci fy^m 0.4* o.t» o.«t o*3i o,m o.4!i 0.7^ 
KCl ©•» 0.44 0.T0 0,t9 0, l i oa^JI 0.3S O.ftS 
lif^ci o.3f 0«3i o.'M o*ry 
o 0.4 0.8 
\/h +4 £,2 
FIG. 19 P L O T S O F Ps A G A I N S T l / J t +4 E.^  
FOR V A R I O U S r.l E L E C T R O L Y T E S WITH 
S I L V E R IODIDE M E M B R A N E 
o 
o KBr 
• Na Br 
A N H4 B r 
XX 
O 0 . 2 0 .4 0 .6 0 .8 1.0 
/>rjT 4 ^ ' 
F I G . 2 0 P L O T S OF Ps AGAINST l / J 1 +4 E,^ 
FOR V A R I O U S 1.1 E L E C T R O L Y TES WITH 
S I L V E R I O D I D E M E M B R A N E 
F I G . 2 1 P L O T S O F P g A G A I N S T l / J 1 + 4 i? 
FOR V A R I O U S 1:1 E L E C T R O L Y T E S WIT H 
S I L V E R IODIDE M E M B R A N E 
182 
flu^^Nurttid c}«E3lir«ii« can t>« attiFilmttci t& tii« {>v««fnet of 
metmm^^i-^ caUm9$ ( «ici th«r«f9r# «M;i<l fxotips) in tli« 
pa;r6lKi«iiti m a |>art of i t« st£uetux« nitiieli » ^ «6<u»itit fair 
|i»iystV7«Ki« «9*t«(l slivtr iQdSdit the utxmtax^ of tti« l>ofidl«ft 
©atiariai t^ inmt audi tieiice <test not f»i«y «irxoi». 
i|ii«gi«» 0t«i^^ iNOsldii0 «diai ion iwch«HHg« »©sin oy«t«3« 
hm^ «ipl4aan«di tl%# io$si in i»«csi8el«etivity «($ 4fti6 to imwm^m 
pmlmm^m of mS^emM m^A ^$itlom into o#tlon« md afdon 
ocetian^o :r«iiins» ]ri»«{»^tlir«lyt and to tti« wet«r tran^^ovt* 
In f iOt» i f 1^ « soiutiofin art «of»s«nt3r«t«d» ttit teico^ i^ iin* 
aote «ft «n in«rt ««t«riftl ^MI 1 ^ {^t«titi«i dif f lapine^ 
bttwotn tlift two toliition« «|if)«06clioft tlit U^iid ainction 
l»ot«nti«i y»JUi«»« 
H9§tk»mfM «|4I pxmmitvA « mmthm&9%iiimt trsatisMit foir 
mm^m% potinti«l «cro9« nogativtly elt«r9fldl ai«^ir«i«* 
pjrott «onditi<mt of no mtxtmt at t l i* $t««tiy t tat* 
CJ^ • J ^ « J,) fov i i i olAityoiyttf tb* foiio«4ii9 txpxosaion 
is obt«in<d 
"mtttrmmmfmiim ( c • 56c)Mr*cj? (c^* fl6£) u> ^^\r 
18^ o 
m«;il>««ri« tiw« b««A ««l«ul«t«id using tii« «9^^«ssldn glvtMi 
e* •Ji v/i05c )^*4c| • 
Jim^^^*i^~] 
of difftisiofi fK»tenti«l ^0^ iiialil« the @ipl>;i?«fi« tiid 
tli6ti»0t«ti6 ^9tinti«i iiilff«r«ii«« /^ ^^ l»«t«««ii Hi* mm^km% 
Mwsimm and ^m%ml^» solutioii^ on l^ otli 0i<i«g of ^ « 
^«^« * ^^4 • ^<^# C 3PJ 
A$i^ ^ i»a9 d»t0ia^ l>y ifit«pr«tlng tcptttion (361 foi^ 
difIHtloft ixfsm ons si<I# of »#^«aii« to tli« othtTt 









•lid t^^^ • • P^  ill ( at - 15^  i4i) 
« . • 
1< 1 / 
«l i^ iil fig ^ * ^ * detlviti«§ of tH* «l««txolyt«i Oft 
%im &i4m of mm^xmk% ovtr bm» r«f «r to ^ « pHmemm% in 
mfBiMriwMi |iii«sii }Q i t tli« flow of «li«t2roiirt«» in ttosmrn^ 
of ei«&tri« fi«lilt otli«ar »ysii>oi« li*v« tiitiv um&l m^mdsm* 
On iat99ir4»if)g (39) and pitttingi ^ t Un4t of t H ^ 
olictxoiirl* oo«€«fite«iiofi« IICX03& tli« o«l>s3R«f t^e foiioiiinf 
^^datlen fos iiffil>viai« |Nit«fitidl i« clitaifiii t 
A 
H«i fill • » 
irr ct (tf*if lie 
•oHWHKMKMaiiawMiMaiW* 
. ^ • 1 ^ «M* 
flfiC j JL 
2Bflr v « • t'!^  
ill V • 
lifc^it Mmmn I. I i|iiii iir%iii||iiniiiiii »4iip«MM|MM««|M^ 
i '^  
0CJ 
{^mi (42) 
On th* basit of «l»ov« <l«a^vatioii» Ha9a»awa «t«i 
d«v#i(^id • ««tliod fnx V^m «v«itJtitiofi of mtiaxg* dmtity 
At iii9h con«tnt]r«tiofit of «ioctzoiyt«o -Uit mtpxmBimi 
fojr tti« mmimm* |M»tfivti«i i t giirtii by 
o <-> 
ii9at«r fiU36 i^ i » so liiQii t h ^ ttv# m<dbtai(i« iM^tftitlal \% 
$l9fiifi6imtly af£e&t«dl i^ y J|j# ^ « €«|aatl«m C43) |«r«dlct8 s 
linear seiatlonsltSii i»«tii««n f^jfe Q«^  C ^ '***^ tstiicb ^ 
mlmtxvflftm itm silver io<ll4« mm^xm** T{|« i n i t i a l »lo{>«» 
of th9 «titY«s 9lv« tli« valtiis of 6ti«S9« d^iaity» 9^ for 
d i f f «rtiit «li»5troly^«9 ma asrt surmogtrlsiKl in t ^ l t 14* 
wli«ir« Cii/ir) i » t i l t @(^ility i^ Atio in ^ « tambrant |»h»9« 
snd C^ «IM) ^ Hsv* l»«i«n ««l«(iii(t«(l fxosi •cpiatioii^ C 37 and 
(aSU tlia trifiS|K>vt mssbm of likia ^^ ottntae iona in tha eiaeisrana 
S»hasa waa aal^iatail using a^ation i44)* Ttia valti«i of 
tvanafatanea mmttmt T^ and txan^iovt nupi»ar« T fosr ailvaf 
ioiliila in iiiraaanee of di f f aarant alaetrolyt^ eara givan in 
tabla m* 
Tiia firaluation of ckiavga danaity t ca«riad out l»y 
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F I G 22 P L O T S O F - £^ 0 / ( y - ^ ) / y A G A I N S T l / C ^ 
FOR V A R I O U S 1:1 E L E C T R O L Y T E S WITH 






2 0 2 0 0 
F fG 23 
I 0 0 
1 / C 1 
P L O T S O F - A 0 / ( r - l ) / i r A G A I N S T 1 / C t 
FOR V A R I O U S 1: 1 E L E C T R O L Y T E S WITH 
S I L V E R I O D I D E M E M B R A N E 




2 0 2 0 0 I 0 0 
F I G . 2 4 P L O T S O F - Z i 0 / ( / - t ) / y A G A I N S T \/C] 
FOR V A R I O U S 1.1 E L E C T R O L Y T E S WITH 
S ILVER I O D I D E M E M B R A N E 
6 0 -
I 
2 0 2 0 0 1 0 0 
1 / C l 
F I G . 2 5 P L O T S OF - A 0 / ( r - 1 ) / Y A G A I N S T 1 /C t 
FOR V A R I O U S 1:1 E L E C T R O L Y T E S WITH 





- 2 0 -
- 1 5 -
- I O 
- 5 
F IG. 2 6 
2 0 I 0 0 
1 /C1 
2 0 0 
P L O T S O F - A 0 / ( / - l ) / y A G A I N S T l / C ^ 
FOR V A R I O U S 1.1 E L E C T R O L Y T E S WITH 
S I L V E R I O D I D E M E M B R A N E 
188 
^WilNiiMiiiii nil liiiii 11 iiww>M||wi<wiiiiiiwi»w.w«iiM«iiw*w^^ iMiu m i m i l ••wWtniii»ii»>M><i«i>w><wiiitww'«*«iW»ilfc^^^ 
#4iPCi'^it IIIIIII WHwltfff 
to Ksm^nmA ^ «i M«^io4 a t Y« 10* 
tiKiWiiii»ll>»Wi»"'W»"i wiii|l||l»i|MWi'Mli>ii»i<Wil|iiiWwiW»|iil<iiWliiiawiipi>l»W*i'w iwyiWiMtWIht^-ffWWiitwWiwPii i >i)i<ii»ii«iwi»>»N«iiWWwWii(W<w*iiiwM|W» 
flaCl 0*55x10*^ HBBX 0*9JUMtB*^ Hill C«93jaD*^ 













































































































is«9l»raift« timm$ ®me IXght on %h^ 3r«liitlv« mm%t% •mud 
Tlifr ai^ j^ flicli of '^S thmxf iB uiir#U^i# to wdl«a%# 
€hs&39 density II fojr ion ^change ooobssne isM.^ Ii^« a 
«;hm^m ay* <tea©ti«ai CH/iD —^ oC in iliH*t« aoJUiiiottii 
(y/v*) —^  itl/v'*> QohMtion as in «is$49 of eati<m saiactivt 
0ft^ran« «iitii Iii0i vaiiiaa of x« Howc^ ior in otii; cas« i t i@ 
not to imreii^lo <la« to Ci| l.«w con^sntrsiticm of fi««i 
qiemmiXl) Urn oonoentyation of 1 aad Ciii) the elia»3« in tlio 
iraiii^ of ttio i&ct&w H/nT i^ ^ t so Mj$h^ Hommm^ i t i s to 
b« ic«pt in siifiil that TSa ai>p^ac:b i s ap£iUcdl>io o»iy to 
i<taaii««d ayatafna and tti«tafoir4i» in tli« i>jt«»4mt al^ idy tlia 
vaiua of fsonli^ aiit ctiarg« donaity oan fea «oiisidiarai aa 
ai^p^i^ata. 
AltU9 mA Hai«*a isattiod i t incSiiraatiy basad on Toxali*8 
modai» tha irtiiiM of iT obtainaA fxom tha mmbxm% i^tantial 
plota a»a tiigtiar than that i^ttm IMS nathod* Tha taca of tha 
vatio li/v* m aoiution etobiUty vaiua i® not vary conwinoing* 
ThafCobatiica^a and Nagaaawa'a aiathoda of «ha3Pga d«naity 
«ralutiona aira baaad on slgjroua ftathmatieal traatmimtft baa«d 
9 '"• 
$i]r«aieuoiift imm Kcasatikt^a t3r««%Bim%$ «IF« visry w d l fit%«l 
{I«i§a0ania*8 ^•fttit«it« Tlilt 9£>«i t@ show ttifti l^ ol»iitafe«*t and 
nmfim^eA by vsecious ea^tliadt foi? silver ioaiiSe n«iiiF^tt in 
«Hdar9« 4«nsity X valties of siivior io«ll<i« i»^«tisi«nt mt& 
iuG 
yi^^lj^ m !,€ 
• ^ i ; ii"i'iT"r ' r 'rrf iVit i'""i »^~^—.——.—>».—^,.„..,„«i. .^.n,-,.,-.••.,.„.,„,„. 
ly t t Wl^ 
liiWiWii iiiiiiWiit'iiinmixiliiiii'i'WiiiiiinKm •« 
Hal* 
r « V«» iOQ ^ 
«iiiiiiii«iiiiiiiiwiiiiiiiiiiiii<[Mi»"iirnini iiiiiiiiiimiiinmiiiiiiiwiiiiniijaiiw iiiiyninir wmnrianmi—tmiiiKiiiiiininnxiiiiiiiiWdi mmiiimniiiminiiiiniiMiiwmmnoii'^ idnii nxwmnnn'faiMiiwmMii 
mi n*mm o*oo# 0*«msf 0*011^ o , » i 
0,024 0,0801 f^^mm m^ci 
Mit 





















































































Ml frtiiiiiiiyiiniiiiJIturri litiiiiaftii <f>ii<ii8i 
f« K;« SoUa«« j«Ei«et«o dies* S«»i«« ^ i ^ a (l^&0>« 
i« K;* soi in^^ jski^ « ii»y* A«aci« s«i« s^t it7 ii9&3)« 
9« H«.P# G3f«p>ir» J» mm* Cli«i* So^» 3 | * J1293 Ci943)« 
Jto> !!«£»» c i^fgoar, «^ mm* chmh Sm^t M$ ^^ (1950). 
H^ GmUm Um*h«lX amt C.4» ICrifia^llt ^* f^«»* Cli«m« $o«,« 
13* C*&. ^«3r«haii ana A«0« Ay«r% J« ^mm, Chm* So««» jQ^ 
J4* «,ll*jr. WyiU« and H,®, Patnodt, JT. Phys. Cli«8*» S^ 204 
!»« a,J« iiilU» J. A« iat«hi«iifr« and P.J« 0vitid«n« Tirana* 
Fa:raday So6«, Stir 7i» (49!^)* 
16, B»U. Malik and F.A# Siddlcjiil. Paeoc. Indian Aead# Si3l»» 
A56» 206 (1962). 
ms 
IS. W«U« miMM^ H, Arif and F<.A« Siddi<(ul« Bull, Ch«tt.SQes« 
19« N« l.^6l)cinas«yafialah mid F«/U Siddl^iit <7» di<n>Hys* 
U» 603t < ^ Cl^ti). 
jy?, 540 (1^7a)» 
Pj?oe«s9ee in ln<lu9try and Bloottdiein^* £<llt«i 1^ M«Bli^ » 
Pimm riAiULsliln^ Coip* (i«¥* C1971K 
2^m ¥mA» simi<$t%9 M.ii* d«0» s»p* ain^n ^KI A«H«K|a% 
Elte$toc;hlc»l«« Mtda 22* ^3^ (1977)« 
S^ «> F*iV« Sidctl«|yi» I$«N, 3«9» A. tl«i|ii* mnA S.P« ^Ing^ 
£i«Bt»othtiiiie» Act«» 22» ^39 (1977)* 
27« F«A. Sl<ldlc|Ul« M*N. 9«9» 3,P« Singh «ndl A«Ha<|tt«» 
dyll , cii«i« So«» Jipwn, Mt ^^ (1976K 
28* r«A» 8i«kii()iii* fd,»« B«g audi S«^, Singh* FoXymar Sci«ne«f 
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